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Sfer 'S^^^^^S^ Resized and its effects on nerve ceUs have been studied to f.nd out that 

the above antisense DNA inhibits the extension of neuntes in practice. 
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mmm 

TUS (Hunter, T. A thousand and one protein kinases. Cell 50, 823-9 (1 
987)) o 

i:Z5T% (C. elegans) (DMmmmZ&Z. (uncordinat 
ed) ©t>ho r unc -51j fr&Ji^ffiSftfcltffiafi* r UNC-51j U 
V/^l/^-^rDr-f >*±— V&n-YLX^ZZkifi&£Zti1Z (Ogura, 
K. et al Caenorhabditis elegans unc-51 gene required for axonal elongat 
ion encodes a novel serine/threonine kinase. Genes Dev. 8, 2389-400 (199 

4)> o r un c-5ij %mmmm^m<Dwmzmmv&zztmm&&t£V)m 
gssntfctK zcotztb ruNc-5ij ^■f—^tmm.^ow^mm^m^MB 

(Ogura, K. et al Caenorhabditis elega 
ns unc-51 gene required for axonal elongation encodes a novel serine/thr 
eonine kinase. Genes Dev. 8, 2389-400 (1994)) o 
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2 

#^<9^##^£tlT^3o TUNC-51J \£tm&KDWte& 

%Tz®&m®c!)ft?<D%toifim$Ltix^iio 
> * ± — k* * & m -r * c t & mi a r * « 

mz^-r^mmk^^^-^—hLs ?v Y&&cmk%m$L£\sX?v&&ft\^ 

lB^II*fiJfflbT0[^^^cDMAi:«iK©«5g**-rst hSW^^fi^OcDNA* 

r*7'>^-b>^DNA*^fii5u d©7 , >^-b>^DNAo»js«eiia^oKw&ttisr 

t fc d 5, IST>^-fe >^DNA*s^Blt:#jS*ffli!a©^jeo#g*piSr * Cl £ £ 

(1) I2?!J##:2, 4, 14, 1 6 3gL<&2 1 fcfBtt©:r$ y«Kab&»£ 

&£*>/^if N *fci4^ne>©^ w^HtficDT^ ^kie^ic^t i^u< 

(2) E*J#^:K 3, 13, 1 5 Sfctt 2 0 £«Btt<Z)tt££*|fr&fe£DN 
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(3) E*l«: 2, 4. 14. 1 6 £b < tt 2 1 tUMOT ^ ; MS*!** 

(4) 3, 13, 1 5 *fci± 2 0 CfB*©*aSW/p6>**DH 

SS#-f S rSi4 * * * * > ^ * H ^ 

(5) DlAtt*a*-C»4^ (2) *fctt (4) fcffi«©*W<*«H 

(6) (1) *»6 (5) ©^Tn^(3f3«feO^>^^S<£=3-K1"^DNA, 

(7) E8I«:K 3, 13. 1 5, lib <l±2 0Cf3«©tt*K*l*&* 

T3r£*££*"2~£DNA. 

(8) (6) (7) (C|B«E©DNA*^tf^^^-> 

(9) (8) tSBW©^^^-*^^*^^^ 

(10) (1) fifcfct (2) lz|Btt©^>^^Ht:*S^**n;«t N 

f^>^-«C«t4. »aiC.elegans©««li^fi©ff**»* 

rsnry K " e ** ruNC - 51j (0gura ' K - et al Caenorha 

bditis elegans unc-51 gene required for axonal elongation encodes a nove 
1 serine/threonine kinase. Genes Dev. 8, 2389-400 (1994)) i: 

*g*bfc) o r MUKlj cDNA©ffi2EBB^4iB^J#^ : 1 *fc*«M#^t±. 
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tmukij vmnzmz, t h^m^^y^v-, ve^/j^^^y-, th 

TMUKlj cDNAi:^©^^^^-^ 4o©cDNA£«L£o ijijgl LfccDNA&^CD 
^j£#j4$$tfr£^ti^*l l"MUKlj CDt h#£>*— h (1S^J#^:3) N x7 
7^i/>y^>J7>h (I2?!J#^:13) N th*^ntr (1B^JS^:15) , 
7 (IE?!l#^:20) C©^D-^ r MUK2 j fc«g*Lfc) T'&Z 

-n^w^Ktcfc*. mux, *±—eu&mmtfi&&{ y i to znmn&z 

V^£i:£^lft-rsfc©-e*So QlUKlj cDNACZ^-f^^-te^DNA 

(IE?'J#-5f :8) r Ne uro2Aj *C(tffl^t5tittO#l 

dft?>*>;^ ia^J#-^:3^fB«OcDNA*s=i- KT£*>-n*H 

(E?!l#^:4) fcfc N ■bi;>/^ut->rDf>f>^- t?M^(cffi^-r^)iH^J 
£«fSP#ffi?!lTi&3#, ^IS#fc:fcoTfcJu 0ijjt« N i2*J«:3fcfEtt©DNA© 
-SPSrn-ri:Lfc7>f r7^;-^^U-->^fc5v^H:pcR (Current proto 
cols in Molecular Biology edit. Ausubel et al. (1987) Publish. John Wil 
ey & Sons Section 6.1-6.4) &ffi^T*©£gDNA&iMf U J&KLfc 

(Current protocols in Molecular Biology edit. Ausubel et al. (1987) Pu 
blish. John Wiley & Sons. Section 9.1-9.9) , m±m 

*fcs MmmiZt^Xte, (Current protocols in Mol 

ecular Biology edit. Ausubel et al. (1987) Publish. John Wiley & Sons 
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Section 8.1-8.5) *if*ffi^T. K*l«:2. 4, 14. 16, 21fcB«©*»^ 
ft»4^2:Ht***a-C*«. -®«totCi2^J#^:2, 4. 14, 16, 21t3iSi$©* 

*m (Current protocolsin Molecular Biology edit.Ausubel et al (1987) Pu 
blish.John Wiley & Sons Section6. 3,6.4) Sffi^T* E*J«:1* 3. 13, 15. 
20Kf5i&©DNAIE?<J (*fcl«©-») cnfc«Htt©«l>DllA*#<lb 
T. aDNA*&E*IM:2, 4, 14. 16, 21fcIB«©* W^JtfcWIfiCi** 

d©J;3fc:BSai*5:h 3. 13. 15. 2 

^:2, 4, H, i6, zuztmcD* >^?ntm.mmzmm** >^*nt>*m%(D 
^ma, ia^J#^:2s 4, 14, 16, zuztmcD* > ^tntr ; mnmizx^ 

©ffll^Mfc*. «W6WtPI«ft^>^fK*3-H-r*DNA*^«r4&«>©^ 

^^ y ^r>f^-.>3>©^hiJ>s;x>S/-H:x 3im r lxSSC, 0.1% SDS, 37°Cj 
SATfeDx ff*b<tt r 0 .5xSSC. 0.1% SDS. 42°Cj SlTcatK ££>lc£?i;b 
<tt l"0.2xSSC. 0.1% SDS. 65°Cj ^^^^ r;W7U ^ 

Xt^DNAj tdfi. €©^WJS^:K 3. 13. 15. 20fcffl«©DNAi:>W 7*) 

ytxTzmMOHttb-r. *©-»fc±^NAfc>w:7y^r 

DNA4>a**i*. ^Ifit^j *W<*K*E*l*^:2s 4, 14. 
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(rDr>f>*t-gJ:^77^-lf D.G. Hardie BS^H^ pC^-f 
AWi^-fi/^-ti/a^tt, plOl-120) \ — # N ^^WtSttttHr y 
V^Ut-V/DT-f if £3- K-TSDNA^L < &iffflJS|*g 

•ErM^tSc^ia^, «^bhbT^m-rSd^^RjfiT"fe^ (Muramats 
u, M. et al. Protein kinase and Signal transduction: Studies with mutant 

protein kinases (1993) pl85-192, The mechanism and new approach on dru 
g resistance of cancer cell s. — lae-EO sevier Science Publish e rs) 0 — 

r mm$i&<DWA%mm-rz>m&j a\ mm, jf-mmti'^zn^-Y? 

3DNA£Nero2A*ffl]^ PC12,«, NT-2SBHS (Stratagene*±S$t) te¥lz{%m$ti%W 

&mt%mfflffiizmxLs &tt&mw&%m^x&m?&zb.was&T'$>z (uiio 

a et al. Depletion of casein kinase II by antisense oligonucleotide pre 
vents neuritogenesis in neuroblastoma cells. EMBO. J. 12, 1633 — 1640 (19 
93)) o 

*%.W<DZ>^>7m±, Wx^W^StLT^ £tz9if&<D*>m7M£ 

Lxmm-r^zt^mx&^o mfrWkz.*>^?m±. mm. '&r?z>£o 
fc:**BS©^>^^H*3-K-raDNA mm, mzm^iu 3, i3> 15, 2ot 

it* mm. iMfflofe77^f-f-*7Aia d> nmzi%^xmm?z> 

Zbi) s X'%%> (Current protocols in Molecular Biology edit. Ausubel et al. 
(1987) Publish. John Wiley & Sons. Section 16.1-16.19) 0 ShmttJZu 
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T % Z biz Z k.i$nHfe~Z$> *) (Current protocols in Molecular Biolo 
gy edit. Ausubel et al. (1987) Publish. John Wiley & Sons. Section 11.12 

~ii.i3) s ^^^D-t«it nmz'&^mm-z&M^m^tz* >^>? 

— vifflllS© (Current protocols in Molecular Biology 

edit. Ausubel et al. (1987) Publish. John Wiley & Sons. Section 11.4-1 
1.11) o &3b\ MC^W^ft^tSW^ iKftfe0tJiZ<DB$)£.m 

^ y /7 D — ±;Hft#:©ja Pl*!tK*S% ffl v> ^. i^t fl^f set 

#-£#3 (Methods in Enzymology 203,99-121(1991)) „ 

DNA iiltli. *W^W^S§3-h*b92.I.Ot^^ Z<DBmizmz 
*iJ|Rttfc<. cDNA©^. *VSv*DNA* Ib^^DNAfc m$ti5o #?PJ3© 
DNABU 0tttf* E*I«:U 3. 13. 15, 20fcffltt©DNA©E*JSrn-:7fc Lfc 
;W *W -tf— *>3 >&^ft£DNA<ai2?y£S£^bfc:7"^^-£ffl^fc 
PCR^^^CDaSt3ct ^^-TSClii^Rj^T-feSo fcSSHBODNAfcfcs 

ti±s jfxtfcDNA^^^{3«j#-r?.*)©T-feti«^(cfiijis^ti-rs 0>j*.« mz. 

t:^fl|g*ffll>*©T-fen«Bluescript^^^-(Stratagenett») tz¥tm% b 
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mm&ft. ^mtenx*mm*y^zw*%m?%^z $—x&ti\z&^®\ 

*J31®T*&ftfcfpET^*- (InvitrogenttM) . %«£Bfi& £$H®<fcT'&*ifcfp 
ME18S^?* — (Mol Cell Biol. 8:466-472(1988)) LV^ — 

fc U #— -l?SJSBfc:«fc -5 C t#T*^£ (Current protocols in Molecular Bio 
logy edit. Ausubel et al. (1987) Publish. John Wiley & Sons. Section 11. 
4-11. 11) o ^*-##A£*i&?g±»h isX&fttzfflm&&\,^ 09*.Kx 

cos«s chc«& ir* wi * k & m^mt zzt a* rj# ttemm&mf e>ti%> 0 

(Current protocols in Molecular Biology edit. Ausuhfll f>t. al , (1 98 7) Pu 
blish. John Wiley & Sons. Section 9.1-9.9) „ U #7 i ^7 (GIBCO-B 

^jftfc^telfc&^fc^r/B-C&So ae^SSfcffll^lg^KiH:^ ±s3DNA£fcfcj:7 > 

xmrniZtit-S-TZo ^StlTIt in vivo&^ex vivom&mf & T 
>*"fe>*DNAfcfc s 0i|*.K N *H5^©DNA (tfiJxfcfs iB?U##:k 3, 13, 15> 2013 
H3fi©DNA) ©ffi8IWf$R£gfc:3fc;*#n — (Stein, 1988 Physicochem 
ical properties of phosphorothioate oligodeoxynucleotides. Nucleic Acids 
Res 16, 3209-21 (1988)) bMm? % Z b&nSmx$>Zo SttKL 

tzT>^-k>XdM<DWmmB(Dmmmmt, ^>^-fe>;*DNA##A£*ifcNero 
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2A» PC12fflWSs NT-2« (StratagenettK) &££tt££*l3»g&mi**IB 

m<D&mmmffi*m^fzmmfc£y)&&?zzhtf^mx~&% (uiioa et ai. 

Depletion of casein kinase II by antisense oligonucleotide prevents ne 
uritogenesis in neuroblastoma cells. EMBO. J. 12, 1633-1640 (1993)) o 

muz, ofljKij ^>^^i^-fA^^D^r^>^t«t?3^aitfet^7^ 

JlAl&X'&Zo l/->lii r MUKlj * W^ff©$gSI^#-T-fc& TpME-MUK 
l/->2& TpME-MUKlj ^#ALfeCOS|ffl»?>Wmbfe^>^^K<£ffl^T^m 

m2i±s hukij (Dwm^&(Dwmz^z%BW*&itiLtzmnM^n-z&2><> 

02Ai±«(DWfe^ H2Bli r M UKlj T>^*>*DNA£ftffl£-tf fcfc 
©T*&tK E12Cii rMUKlj -b >*DNA£{^ffl£-frfc&©T'fc£o 

^3ii. TMUKlj £ r MUK2j 07 5. y ltiB^J©J:t^*^To T * y S?ttl73r^5 

I24(^ r MUKlj i"MUK2j <DT^ y S?iE?'J©itii«£^To T^yM55175M 
1100#i*T-S:^bfeo 

M^VIb( I le-Ser-His-Arg-Glu-Leu-Gln) (iESW^f : 5 ) ±— b«#MJ^V 
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III(Arg-Tyr-Met-Ala-Pro-Glu) (IE?U#-i§:6) JcJB^-r 6 n h*>W S^figDMA 

JSllKinRNAJ; ^dTr^>r^--TffS!lUfe--*«lcDNA^fflV>T. PCR£frofc 0 
114bp©WrJ*#fte>ftfc (IH3«-Sf:9) . ft&ftfcKffr** 

firofco IE^JS-^:l(-^^n52673bp^f>^^,cDNA}bs#j|6^tl^o f# 

fcftfccDNAfr&flijgSftfcr* y&IEfllBu i&& rc.elegansj ®-b»J>/^i/* 
— >^r^— tf ruNC-51j (ogura, K. et al Caenorhabditis elegans unc-51 ge 
ne required for axonal elongation encodes a novel serine/threonine kinas 
e. Genes Dev. 8, 2389-400 (1994)) b*MMT"60%©>IS|Bjt4^W LTUfco 

RJNC-51j rc.elegansj (DMmmW%&Z-t&g i {£& Q mfeZti 

SPf *i& (Hedgecock, E. M. et al. Axonal guidance of mutants o 

f C. elegans identified by filling sensory neurons with fluorescein dyes. 
Dev. Biol. 111:158-1.70 (1985) ) 0 runc-51j &mmz&\,\ZU?ti 

t> l~UNC-51j ®=J- Ymmz^m&mfeZtitzZt, %.tz*i-— fc?ffii£©ATP*S-£ 
MI^ISiAlfc ruNc-51j ifi&&'£&&m*5\%mz'rzL£.lj>e>, ruNC- 
51j (D7"Df>f >*±— tf i:LT©Mti(i^^©B^(3^T'^-2.^#x.e> 
tLTl^ (ogura, K. et al Caenorhabditis elegans unc-51 gene required fo 
r axonal elongation encodes a novel serine/threonine kinase. Genes Dev. 
8, 2389-400 (1994)) 0 ##6HI§#e>fcJ: N fffcftfc* n->£ TMammalian homolo 
gue of Unc-51 Kinase-lj (B&ffc MUK1) t$t%Ltz 0 
[MMM 2 ] TMUKl j Ot h cDNA©* * U — - > V 
TMUKlj cDNA (IE3«-*f:l) tco£ TMegaprime kitj (77>>t M±$&) 
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***u-->*Lfc. **y-=>*tt* ^^u-<fct)io 6 ©* 

'W£ffiLfc^n-:/£QuikHyb ( StratageneftiO Sg***"?*-^-^ r^W 
:/y*-fX**lfc. ft^tt. 2 x SSCs o:i%SDS-C3»-C20#S2Ek 0.2xSSC, 0. 
196SDS, Kodak XO-MtCTBtt^ n->**ffi tfc (1* 

fco *©*£IH. tt7D-^CM^'J^Xt4k hcDNA <ffi*l«:3) 

mintzt vcmhb^mfczntzTKsmmn (ie?<j#^:4) r MUKij ^90 

[Mj0J3] r MUKlj *>^*Slfcttr*tfc#©SlSU £<fct>* r MUKlj 

BE?>J#^:lfcf3tt© r MUKlj cDNAfc r p ME18S^SI-<* *-J (Mol Cell Biol. 
8:466-472(1988)) ©EcoRI*M h C*fi*&^7^ X * h* r pM E-MUKlj ftfttft 
Lfco TpME-MUKlj £C0SmtS#!^Utf7x**^> (BRL)4fflWt*AU 
-att«S**fco 48R3ISI&, «i£0.2 % Triton X-100£*trtt*tt (Tris-H 
CI ( P H 7.5), KC1 50mM, EDTA 5mM) *-Cflfc#U l^t Lfc* W^K£SDS-P 
AGE (tf'JT*U;V7- lOXfcfcbfc) -CSBBU PVDF* >75><I- 

obilonttM) tUS^bt, >fA^nyr0^fiofc. IftWfll 

b-ctt. r MUKij mm®®&&<DT^;mm<D-^m^-rz^7i~\ t (sai 

#^:10) $:^1t^t3^LT^fcn<U^o-^;bm^^ffl^feo -&Jn#t::J±m 

fcffll^fc. #**tt80kD©ffi«fc. *Wt**©^>K*MftWSnfc 

(01) o 

[«0»J4] r MUKlj ©»Jg«BWat:*5»tS«tlo»«f 
rMUKlj tf#«^fi©ffft?Stt**-r**S]!P*»Wr*fctt)C. I£?'J#^:1 



BNSDOCID: <WO 9849276A1_I_> 



WO 98/49276 PCT/JP98/01246 

12 



>; >5mg/mh h ^ >X 7 x U >5mg/mh -fe b >g*5ng/ml £fln;l ITSmi1fe{3# 

*DNA (I23«^:ll) *mtoL. l"Neuro2A«j ©#^^CD#fi^PlS^ *l£ 
frgfrfcf&fvfLfco dCD^JJI, 10 > t/M©T>^-fe>XDNA (I2^J#^:11) £«nr 
MM (0 2 A) i:J:b^tT#^^©#aA s ^it{cPl^^tife (12 2 B) 0 
— |Bl^©-fe>XDNA (IE3Wf:12) OIJDtiis W^£e©f«©Pl^y: 
WL$H£nt£ip^tz (02 C) o 

[mmm 5 ] rfflJK l j cDNA&T-p-T^ LfcvfrTs/J^K^ 7^ U-g>7>^ U 

TMUKlj cDNA (IS^iJ#^:l) ^^-fA^^h (77i/tAti) T M P«B» 
U ve7^/M3j^>f 7*7 U- (ClontechttM) £*7U — ->^bfeo *7'j — 
->^(is ^ 7*^ U— <fc !310 6 ©^P — >£Hiit> ^n>^>7u> (77>> 
*AttK) Cte^UTUVCH^Ljt, (Stratagen 

e&m) mmtp-c*-s*-±4 h-v^y^^^x^tnto 2xssc. 0.1 

%SDS-e^ST"20^^2I5]s 0.2XSSC. 0.1%SDS. 65°C-?10#£l[5]fTl\ Kodak X 
0-mat{ZTIlt47D->£f&mL£ (1&*7 »J-n>y) 0 »(4*D->fciE|« 
©#&-?2ft, 3&7^ 'j-->^£fr^£ 0 3995bp©DNA0Jrtf- (IBFUS 

-^•:13) §^D- >ibbfe 0 I2^!J#-^:13CD0RF frb^mgtlZT J WMin (12 
*J#^:14) fci TMUKlj *>^fC (12SWf:2) ^ * y «fIJ575T ^ J 
m-X'&b, tUl^^^Mtm^-oX^tzo tot, dGDDNA BfJtfcfc r MUK 

[H»J6] TMUKlj cDNA£rn-7*i:Lfck hNT-2«^<Y 7*7 U-®7s7 
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TMUKlj cDNA (E8I#^:1) t^^^ + y b (7^*Att») tr S! P^ 

IC^^UTUVT'S^bfco »Pfii»tfc:7n-y*QuikHyb (StratagenettM) 
4,^^-7^-^-^ h^W^U^X^tlfco ftitfcts 2 X SSCs 0.1%SDST?» 
T*20#£2[nk 0.2XSSC, 0.1%SDS. 65°C-eiO#£lHltnv Kodak XO-natKTIB 

3&**';-->^£*t-^co *©*gJHs 5228bp©DNA»r# (E#l«:15) 

TMUKlj ©77 , 7>fS/>^ , J7>b (IE^J»^:14) i:91%PI-T!*o fco 

TMUKlj * Wi^RGDif^^&ET!] (iE^J#^:2) * * £: tzGenBank*tft* 
Lfcftnl^x £ txillHttLfcEST (expressed sequence tag) £BV">tiJ Lfc(GenBan 
k Accession No. W29537)o zn* fcC^tfDNA (E5!l*^:17* J:lfEW«:l 
8) ftfMRU vSxHcDNA^-rr^U- (GIBCO-BRLttK) £HStcPCR £*ro 
fc«JRx 445b P CDDNA»fM- (E8I#^:19) #»&ftfc. d©DNA*T>irS* #^7>f 
(7^>*A*tK) -£"P^;H3li»U ^*B&7>f 7^0 — (GIBC0- 

3 W^Lfc7°D-y^QuikHyb (StratagenettSBD ^4 hT*/W 

7'J^X$nt. 2 x SSCn 0.1KSDST?3»-C20#*2leU 0.2xSSC, 0. 

1%SDS, 65°C-eiO^-*lleIfTlV Kodak X0-MtfcT»tt* n->£tftffl Lit (1* 

fee 3455bp©DNA»r>t (1E^J#^:20) £ * D->lbT S - t b 

feo *«l!9f^l4-O^0->* r MUK2j £$S^bfco £©DNA$Ttf-©0RFfr <^ 



BNSDOCID: <WO 9849276A1_I_> 



WO 98/49276 



PCT/JP98/01246 



14 



mztizT^smmw mmm^:2i) &*7—-emmtzjs^T tmukij *>^? 
b&mwi,tz (®3, m4) o 



»±<P»]fflpT«M= 



<W0 9849276A1J_> 



t 
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(3) ilff :H1-80 3PCT' 

( 4 ) miR#^ : 

(5) miSIS : 

B*@ M9^W1 2 47 9 8f 

(7) @ftB : 1 9 9 7^4^2 8B 

( 8 ) mncDm. : 2 1 



e^im- : 1 

ffifll©fi£ : 2673 
m(DWL : -*« 
IH^JCDIIM : cDNA to mRNA 
: CDS 

?f&®M : 1..1746 

ib n 

ATG GAG CCG GGC CGC GGC GGC GTC GAG ACC GTG GGC AAG TTC GAG TTC 
Met Glu Pro Gly Arg Gly Gly Val Glu Thr Val Gly Lys Phe Glu Phe 
15 10 15 

TCT CGC AAG GAC CTG ATT GGA CAC GGC GCC TTC GCG GTG GTC TTC AAG 
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Ser Arg Lys Asp Leu lie Gly His Gly Ala Phe Ala Val Val Phe Lys 



20 



25 



30 



GGT CGA CAC CGC GAG AAG CAC GAC CTG GAG GTG GCC GTC AAA TGC ATT 
Gly Arg His Arg Glu Lys His Asp Leu Glu Val Ala Val Lys Cys He 



35 



40 



45 



AAC AAG AAG AAC CTT GCC AAG TCC CAA ACA CTG CTG GGA AAG GAA ATC 
Asn Lys Lys Asn Leu Ala Lys Ser Gin Thr Leu Leu Gly Lys Glu He 



50 



55 



60 



GAC 



AAA ATC CTG AAG GAA CTA AAG CAC GAA AAC ATC GTG GCG CTG TAT 
Lys lie Leu Lys Glu Leu Lys His Glu Asn He Val Ala Leu Tyr Asp 



65 



70 



75 



80 



TTC CAG GAA ATG GCT AAT TCT GTC TAC CTG GTC ATG GAG TAT TGT 



144 



192 



240 



288 



Phe Gin Glu Met Ala Asn Ser Val Tyr Leu Val Met Glu Tyr Cys Asn 



85 



90 



95 



GGT GGA GAC CTG GCT GAC TAC CTG CAC ACT ATG CGC ACA CTG AGT GAA 
Gly Gly Asp Leu Ala Asp Tyr Leu His Thr Met Arg Thr Leu Ser 



Glu 



100 



105 



110 



GAC ACT GTC AGG CTT TTC CTA CAG CAG ATC GCT GGC GCC ATG CGG CTG 
Asp Thr Val Arg Leu Phe Leu Gin Gin He Ala Gly Ala Met Arg Leu 

115 120 125 

CTG CAC AGC AAG GGC ATC ATC CAC CGG GAC CTG AAG CCC CAG AAC ATC 
Leu His Ser Lys Gly He He His Arg Asp Leu Lys Pro Gin Asn He 

!30 135 140 

CTG CTG TCC AAC CCT GGG GGC CGC CGG GCC AAC CCC AGC AAC ATC CGA 
Leu Leu Ser Asn Pro Gly Gly Arg Arg Ala Asn Pro Ser Asn He Arg 
145 150 155 16Q 



336 



384 



432 



480 
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GTC AAG ATT GCT GAC TTT GGA TTC GCT CGG TAC CTC CAG AGC AAC ATG 528 
Val Lys lie Ala Asp Phe Gly Phe Ala Arg Tyr Leu Gin Ser Asn Met 

165 170 175 

ATG GCG GCC ACA CTC TGT GGT TCT CCT ATG TAC ATG GCT CCT GAG GTC 576 
Met Ala Ala Thr Leu Cys Gly Ser Pro Met Tyr Met Ala Pro Glu Val 

180 185 190 

ATT ATG TCC CAG CAC TAC GAT GGA AAG GCT GAC CTG TGG AGC ATT GGC 624 
lie Met Ser Gin His Tyr Asp Gly Lys Ala Asp Leu Trp Ser He Gly 

195 200 205 

ACC ATT GTC TAC CAG TGT CTG ACA GGG AAG GCC CCT TTT CAG GCC AGC 672 
Thr lie Val Tyr Gin Cys Leu Thr Gly Lys Ala Pro Phe Gin Ala Ser 

210 215 220 

AGC CCT CAG GAT TTG CGC CTG TTT TAT GAG AAG AAC AAG ACA CTA GTT 720 
Ser Pro Gin Asp Leu Arg Leu Phe Tyr Glu Lys Asn Lys Thr Leu Val 
225 230 235 240 

CCT GCC ATC CCC CGG GAG ACA TCA GCT CCC CTG CGG CAG CTG CTC CTG 768 
Pro Ala He Pro Arg Glu Thr Ser Ala Pro Leu Arg Gin Leu Leu Leu 

245 250 255 

GCT CTG TTG CAG CGG AAC CAC AAG GAC CGC ATG GAC TTT GAT GAA TTT 816 
Ala Leu Leu Gin Arg Asn His Lys Asp Arg Met Asp Phe Asp Glu Phe 

260 265 270 

TTC CAC CAC CCT TTC TTG GAT GCC AGC ACC CCC ATC AAG AAA TCC CCA 864 
Phe His His Pro Phe Leu Asp Ala Ser Thr Pro He Lys Lys Ser Pro 

275 280 285 

CCT GTG CCT GTG CCC TCA TAT CCA AGC TCA GGG TCT GGC AGC AGC TCC 912 
Pro Val Pro Val Pro Ser Tyr Pro Ser Ser Gly Ser Gly Ser Ser Ser 
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290 295 300 

AGC AGC AGC TCT GCC TCC CAC CTG GCC TCT CCA CCG TCC CTG GGG GAG 960 
Ser Ser Ser Ser Ala Ser His Leu Ala Ser Pro Pro Ser Leu Gly Glu 
305 310 315 320 

ATG CCA CAG CTA CAG AAG ACC CTT ACC TCC CCA GCC GAT GCT GCT GGC 1008 
Met Pro Gin Leu Gin Lys Thr Leu Thr Ser Pro Ala Asp Ala Ala Gly 

325 330 335 

TTT CTT CAG GGC TCC CGG GAC TCT GGT GGC AGC AGC AAA GAC TCC TGT 1056 
Phe Leu Gin Gly Ser Arg Asp Ser Gly Gly Ser Ser Lys Asp Ser Cys 

340 345 350 

GAC ACA GAT GAC TTT GTC ATG GTC CCA GCC CAG TTT CCA GGT GAT CTA 1104 

Asp Thr Asp Asp Phe Val Met Val Pro Ala Gin Phe Pro Gly Asp T.ph 

355 360 365 

GTT GCT GAG GCA GCC AGT GCC AAG CCC CCA CCT GAT AGC CTG CTG TGT 1152 
Val Ala Glu Ala Ala Ser Ala Lys Pro Pro Pro Asp Ser Leu Leu Cys 

370 375 380 

AGT GGG AGC TCA TTG GTG GCC TCT GCT GGC CTA GAG AGC CAC GGC CGT 1200 
Ser Gly Ser Ser Leu Val Ala Ser Ala Gly Leu Glu Ser His Gly Arg 
385 390 395 400 

ACC CCC TCT CCC TCT CCG ACC TGC AGC AGC TCT CCC AGC CCC TCT GGC 1248 
Thr Pro Ser Pro Ser Pro Thr Cys Ser Ser Ser Pro Ser Pro Ser Gly 

405 410 415 

CGG CCT GGC CCC TTC TCC AGC AAC AGG TAC GGT GCC TCG GTC CCC ATT 1296 
Arg Pro Gly Pro Phe Ser Ser Asn Arg Tyr Gly Ala Ser Val Pro He 

420 425 430 

CCT GTC CCC ACT CAG GTG CAC AAT TAC CAG CGC ATC GAG CAA AAC CTG 1344 
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Pro Val Pro Thr Gin Val His Asn Tyr Gin Arg He Glu Gin Asn Leu 

435 440 445 

CAA TCG CCC ACT CAA CAG CAG ACA GCC CGG TCC TCT GCC ATC CGA AGG 1392 
Gin Ser Pro Thr Gin Gin Gin Thr Ala Arg Ser Ser Ala He Arg Arg 

450 455 460 

TCA GGG AGC ACC AGC CCC CTG GGC TTT GGC CGG GCC AGC CCA TCA CCC 1440 
Ser Gly Ser Thr Ser Pro Leu Gly Phe Gly Arg Ala Ser Pro Ser Pro 
465 470 475 480 

CCC TCC CAC ACC GAT GGG GCC ATG CTG GCC AGG AAG CTG TCA CTT GGA 1488 
Pro Ser His Thr Asp Gly Ala Met Leu Ala Arg Lys Leu Ser Leu Gly 

485 490 495 

GGT GGC CGT CCC TAC ACA CCT TCT CCC CAA GTG GGA ACC ATC CCA GAG 1536 
Gly Gly Arg Pro Tyr Thr Pro Ser Pro Gin Val Gly Thr lie Pro Glu 

500 505 510 

CGA CCC AGC TGG AGC AGA GTG CCC TCC CCA CAA GGA GCT GAT GTG CGG 1584 
Arg Pro Ser Trp Ser Arg Val Pro Ser Pro Gin Gly Ala Asp Val Arg 

515 520 525 

GTT GGC AGG TCA CCA CGA CCC GGT TCC TCT GTG CCT GAG CAC TCT CCA 1632 
Val Gly Arg Ser Pro Arg Pro Gly Ser Ser Val Pro Glu His Ser Pro 

530 535 540 

AGA ACC ACT GGG CTG GGC TGC CGC CTG CAC AGT GCC CCT AAC CTG TCC 1680 
Arg Thr Thr Gly Leu Gly Cys Arg Leu His Ser Ala Pro Asn Leu Ser 
545 550 555 560 

GAC TTC CAT GTT GTG CGT CCC AAG CTG CCT AAG CCC CCA ACA GAC CCC 1728 
Asp Phe His Val Val Arg Pro Lys Leu Pro Lys Pro Pro Thr Asp Pro 
565 570 575 
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CGT ACT AAC AAA AAT GGC TAATAACGAA ATGGCTAATG CATGGTCAAT 1776 
Arg Thr Asn Lys Asn Gly 
580 

CCCCGGCCCC CGTTTTTTCG CATTCCAAGC CGCATTGAAG ATAATGAAGC CTATCATCGC 1836 

CAGCGTTAGC CACAAATTGT TGACTCGGAA AATATACTTT AGCAAGTAAC CCACGATAAA 1896 

TAGTTGTACA ACAGCCCGCA CGACACCAAT GACGATGTCC CTATCTAAGC CAAGTTTCTG 1 

CCACAAACTA ATTCCTAACG CGACGAGCAC TAACATTGCC GCCAAAAATA GTGACGTATT 2 

ATTAACTGCT AAATTCATGC GTGTACCTCC AATCTGCCAG CAACCACTTT CGCTAACTGA 2 

TCTGCCGCAG CAATCTCTGT CGCGTCATGA GTAATCATGA TCGTTGTCAC GTGATCCTGC 2 

TCATTTAACT GTCGTAACCA GGCGTGCACG ATTTGCTTAT TATTTTCATC CAAACCAGCT 2 

GTCACCTCAT CTAATAACAA CACTTTTGGT AAGAATAAGA TGTTGCGAAG CAGCGCGACC 2 

CGCTGCCGTT CACCACCGGA AAGCTCGATA ATCGGCTGAT GCAGGGTTCG TTCGGACAGC 2316 

CCAACATTAT TTAACGCCGT TACCACTCGT TGCGTATCCA TGACTTGCTT ACGAATTTGG 2376 

TACGGGAAAG CTAAGTTATC TGCTACCGTC TCACCAAATA ACGTCGGTTG TTGGAAACAA 2436 

TATGAGACTT GCCGCCGATA CATGATTGGG TCATAACTTT CAATCGGCTG CCCATCAAAA 2496 

ATCAAGGTCC CACTTGTTTT AGAAATCATG GCCGCAATGA TCCGTAATAA CGTACTTTTC 2556 

CCACCACCGG ATGGTCCCGT CAATGTAATA TGAGCCCCAG CTGGAATCTG CCAATCAACA 2616 

TCATGTAAAA TATGTTGATC AGCGATTTGA TAATTAACTT TTTCTAAACT AATCAAT 2673 

1E^J#^ : 2 
iE^J©^^ : 582 

mom : -#« 

IB 81 
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Met Glu Pro Gly Arg Gly Gly Val Glu Thr Val Gly Lys Phe Glu Phe 

1 5 10 15 

Ser Arg Lys Asp Leu lie Gly His Gly Ala Phe Ala Val Val Phe Lys 

20 25 30 

Gly Arg His Arg Glu Lys His Asp Leii Glu Val Ala Val Lys Cys He 

35 40 45 

Asn Lys Lys Asn Leu Ala Lys Ser Gin Thr Leu Leu Gly Lys Glu He 

50 55 60 

Lys He Leu Lys Glu Leu Lys His Glu Asn He Val Ala Leu Tyr Asp 
65 70 75 80 

Phe Gin Glu Met Ala Asn Ser Val Tyr Leu Val Met Glu Tyr Cys Asn 

85 90 95 

Gly Gly Asp Leu Ala Asp Tyr Leu His Thr Met Arg Thr Leu Ser Glu 

100 105 HO 

Asp Thr Val Arg Leu Phe Leu Gin Gin He Ala Gly Ala Met Arg Leu 

115 120 125 

Leu His Ser Lys Gly He He His Arg Asp Leu Lys Pro Gin Asn He 

130 135 140 

Leu Leu Ser Asn Pro Gly Gly Arg Arg Ala Asn Pro Ser Asn lie Arg 
145 150 155 160 

Val Lys He Ala Asp Phe Gly Phe Ala Arg Tyr Leu Gin Ser Asn Met 

165 170 175 

Met Ala Ala Thr Leu Cys Gly Ser Pro Met Tyr Met Ala Pro Glu Val 

180 185 190 

He Met Ser Gin His Tyr Asp Gly Lys Ala Asp Leu Trp Ser He Gly 
195 200 205 
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Thr He Val Tyr Gin Cys Leu Thr Gly Lys Ala Pro Phe Gin Ala Ser 

210 215 220 

Ser Pro Gin Asp Leu Arg Leu Phe Tyr Glu Lys Asn Lys Thr Leu Val 
225 230 235 240 

Pro Ala He Pro Arg Glu Thr Ser Ala Pro Leu Arg Gin Leu Leu Leu 

245 250 255 

Ala Leu Leu Gin Arg Asn His Lys Asp Arg Met Asp Phe Asp Glu Phe 

260 265 270 

Phe His His Pro Phe Leu Asp Ala Ser Thr Pro lie Lys Lys Ser Pro 

275 280 285 

Pro Val Pro Val Pro Ser Tyr Pro Ser Ser Gly Ser Gly Ser Ser Ser 

290 295 300 
Ser Ser Ser Ser Ala Ser His Leu Ala Ser Pro Pro Ser Leu Gly Glu 
305 310 315 320 

Met Pro Gin Leu Gin Lys Thr Leu Thr Ser Pro Ala Asp Ala Ala Gly 

325 330 335 

Phe Leu Gin Gly Ser Arg Asp Ser Gly Gly Ser Ser Lys Asp Ser Cys 

340 345 350 

Asp Thr Asp Asp Phe Val Met Val Pro Ala Gin Phe Pro Gly Asp Leu 

355 360 365 

Val Ala Glu Ala Ala Ser Ala Lys Pro Pro Pro Asp Ser Leu Leu Cys 

370 375 380 

Ser Gly Ser Ser Leu Val Ala Ser Ala Gly Leu Glu Ser His Gly Arg 
385 390 395 400 

Thr Pro Ser Pro Ser Pro Thr Cys Ser Ser Ser Pro Ser Pro Ser Gly 
405 410 415 
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Arg Pro Gly Pro Phe Ser Ser Asn Arg Tyr Gly Ala Ser Val Pro He 

420 425 430 

Pro Val Pro Thr Gin Val His Asn Tyr Gin Arg He Glu Gin Asn Leu 

435 440 445 

Gin Ser Pro Thr Gin Gin Gin Thr Ala Arg Ser Ser Ala lie Arg Arg 

450 455 460 

Ser Gly Ser Thr Ser Pro Leu Gly Phe Gly Arg Ala Ser Pro Ser Pro 
465 470 475 480 

Pro Ser His Thr Asp Gly Ala Met Leu Ala Arg Lys Leu Ser Leu Gly 

485 490 495 

Gly Gly Arg Pro Tyr Thr Pro Ser Pro Gin Val Gly Thr He Pro Glu 

500 505 510 

Arg Pro Ser Trp Ser Arg Val Pro Ser Pro Gin Gly Ala Asp Val Arg 

515 520 525 

Val Gly Arg Ser Pro Arg Pro Gly Ser Ser Val Pro Glu His Ser Pro 

530 535 540 

Arg Thr Thr Gly Leu Gly Cys Arg Leu His Ser Ala Pro Asn Leu Ser 
545 550 555 560 

Asp Phe His Val Val Arg Pro Lys Leu Pro Lys Pro Pro Thr Asp Pro 

565 570 575 

Arg Thr Asn Lys Asn Gly 
580 



nmm^ : 3 

IB?'J<Dft£ : 423 

mmcom : mm 
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EEIOIWB : cDNA to mRNA 
12 ¥\ 

GAC AAC ATC CTG CTG TCC AAC CCC GCC GGC CGC CGC GCC AAC CCC AAC 48 
Asp Asn lie Leu Leu Ser Asn Pro Ala Gly Arg Arg Ala Asn Pro Asn 
15 10 15 

AGC ATC CGC GTC AAG ATC GCT GAC TTC GGC TTC CGG CGG TAC CTC CAG 96 
Ser He Arg Val Lys He Ala Asp Phe Gly Phe Arg Arg Tyr Leu Gin 

20 25 30 
AGC AAC ATG ATG GCG GCC ACA CTC TGC GGC TCC CCC ATG TAC ATG GCC 144 
Ser Asn Met Met Ala Al a Thr Leu Cys Gly Ser Pro Met Tyr M e t Ala 



CCC GAG 
Pro Glu 
50 

AGC ATC 
Ser He 
65 

CAG GCC 
Gin Ala 



35 

GTC ATC 
Val He 

GGC ACC 
Gly Thr 

AGC AGC 
Ser Ser 



TTG GTC 
Leu Val 



CCC ACC 
Pro Thr 
100 

CTC CTG GCC CTA 



ATG TCC 
Met Ser 

ATC GTA 
He Val 
70 

CCA GAC 
Pro Asp 
85 

ATC CCC 
He Pro 



40 

CAG CAC 
Gin His 
55 

TAC CAG 
Tyr Gin 



TAC GAC 
Tyr Asp 

TGC CTG 
Cys Leu 



GGG AAG 
Gly Lys 
60 

ACG GGG 
Thr Gly 
75 

TAC GAG 
Tyr Glu 



45 

GCG GAC CTG TGG 
Ala Asp Leu Trp 



CTG CGC CTG TTT 
Leu Arg Leu Phe 
90 

CGG GAG ACC TCG GCC CCG 
Arg Glu Thr Ser Ala Pro 
105 

CTG CAA CGC AAC CAC AAG GAC CGC 



AAG GCG CCC TTT 
Lys Ala Pro Phe 
80 

AAG AAC AAG ACG 
Lys Asn Lys Thr 
95 

CTG CGG CAG CTG 
Leu Arg Gin Leu 
110 

ATG GAC TTC GAT 



192 



240 



288 



336 



384 



BNSDOCID: <WO 9849276A1 J_> 



WO 98/49276 



25 



PCT/JP98/01246 



Leu Leu Ala Leu Leu Gin Arg Asn His Lys Asp Arg Met Asp Phe Asp 

115 120 125 

GAG TTT TTT CAT CAC CCT TTC CTC GAT GCC AGC CCC TCG 423 
Glu Phe Phe His His Pro Phe Leu Asp Ala Ser Pro Ser 
130 135 140 

IE?iJCDg£ : 141 

mam : 
m n 

Asp Asn He Leu Leu Ser Asn Pro Ala Gly Arg Arg Ala Asn Pro Asn 

15 io 15 

Ser He Arg Val Lys He Ala Asp Phe Gly Phe Arg Arg Tyr Leu Gin 

20 25 30 

Ser Asn Met Met Ala Ala Thr Leu Cys Gly Ser Pro Met Tyr Met Ala 

35 40 45 

Pro Glu Val lie Met Ser Gin His Tyr Asp Gly Lys Ala Asp Leu Trp 

50 55 60 

Ser He Gly Thr He Val Tyr Gin Cys Leu Thr Gly Lys Ala Pro Phe 
65 70 75 80 

Gin Ala Ser Ser Pro Asp Leu Arg Leu Phe Tyr Glu Lys Asn Lys Thr 

85 90 95 

Leu Val Pro Thr He Pro Arg Glu Thr Ser Ala Pro Leu Arg Gin Leu 
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100 105 110 

Leu Leu Ala Leu Leu Gin Arg Asn His Lys Asp Arg Met Asp Phe Asp 

115 120 125 

Glu Phe Phe His His Pro Phe Leu Asp Ala Ser Pro Ser 
130 135 140 

R?!!#^ : 5 

is n 

He Ser His Arg Glu Leu Gin 
1 5 

I2#J## : 6 
iH?'JCDfi£ : 6 

m<Dlk : -*«{ 
p*D^— : jgggft 

ie n 

Arg Tyr Met Ala Pro Glu 
1 5 
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M^KDM.^ : 20 

mn<Dm mm. 
mom. : 

IB ?'J 

ATHTCNCAYC GNGAYTTRAA 
IB?'J§-f : 8 

isai^s* : 

h^D^- : 

IB?'J©fI!JS : ffe©&& -afiicDNA 
IB ?'J 

CTNGGNGCCA TRTAYCT 



mm^ : 9 

IB^iJ©S^ : 114 

rnn^m. : 

: 

iB^JCflM : cDNA to mRNA 
IB?U 

GCCATGTACC TATTACATCT TCTAATGTGT CACCCTGATT ATATAAATTT AACTAGACAC 60 
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TACCTTCCAA AGTTTGTATC AGTGCTCATA TTTGAATTCA AGTCCCGGTG CGAG 114 

mm^ : 10 

IB^JOSi* : 16 

mom. : 
ia m 

Cys Ala Arg Ser Ser Ala lie Arg Arg Ser Gly Ser Thr Ser Pro Leu 
15 10 15 



m?m^ : n 

: 21 

tN©$C : 

htfoS/- : jgggjR 
IH^JcDliM : fliomm -afiKDNA 
IS 81 

GAACTTGCCC ACGGTCTCGA C 21 

IH?'J#^ : 12 
IB^JOS^ : 21 

mmom : 
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GTCGAGACCG TGGGCAAGTT C 21 

IBfll*^ : 13 
K#J0g& : 3995 

IB^J0ffl^H : cDNA to mRNA 

: cds 

#£&g : 388 3540 
M W 

GTCCGCCTCN ACGCAGTGCT GCGCCGGCAC CTCGGGCTCC GAGGCCCGGG TGCCGCGGAT 60 
CTTTTGTTTC TGCGGGGCTC CGAGCCGCAT CGTCAGTCAG GCCCGGACTT GGAGCTGGAG 120 
TGTGTCAGAG CTGAGTCCCG AGTCGACCGG TCCCGACTGT CAGCGCCGGA GGGTACCGAG 180 
NAGNACGCCG AGGGAGCGCG CCCCTCNGTC CGCCGGCCTG TGGGACTGGG ACCCGGCTCA 240 
GGCCTGCCCG ATGGGGCACG GGGCCCTGGC GATGAGCCCG CGCCTCCGTC CCCGTACGCG 300 
GCCCGGCCGG CCTCCGCCTG AGCCCAGCGC ACCCCGTAGC GCCGCCCCGG GGCCCGAGCC 360 
CGCTCGCGCC CCCGGCCCGC GCGCGCT ATG GAG CCG GGC CGC GGC GGC GTC GAG 414 

Met Glu Pro Gly Arg Gly Gly Val Glu 

1 5 

ACC GTG GGC AAG TTC GAG TTC TCT CGC AAG GAC CTG ATT GGA CAC GGC 462 
Thr Val Gly Lys Phe Glu Phe Ser Arg Lys Asp Leu He Gly His Gly 
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30 










10 






15 






20 




25 




GCC TTC GCG 


GTG 


GTC 


TTC AAG GGT 


CGA 


CAC 


CGC GAG AAG CAC 


GAC 


CTG 


510 


Ala Phe Ala 


Val 


Val 


Phe Lys Gly 


Arg 


His 


Arg Glu Lys His 


Asp 


Leu 








30 






35 




40 






GAG GTG GCC 


GTC 


AAA 


TGC ATT AAC 


AAG 


AAG 


AAC CTT GCC AAG 


TCC 


CAA 


558 


Glu Val Ala 


Val 


Lys 


Cys lie Asn 


Lys 


Lys 


Asn Leu Ala Lys 


Ser 


Gin 






45 






50 




55 








ACA CTG CTG 


GGA 


AAG 


GAA ATC AAA 


ATC 


CTG 


AAG GAA CTA AAG 


CAC 


GAA 


606 


Thr Leu Leu 


Gly 


Lys 


Glu lie Lys 


He 


Leu 


Lys Glu Leu Lys 


His 


Glu 




60 






65 






70 








AAC ATC GTG 


GCG 


CTG 


TAT GAC TTC 


CAG 


GAA 


ATG GCT AAT TCT 


GTC 


TAC 


654 


Asn He Val 


Ala 


Leu 


Tyr Asp Phe 


Gin 


Glu 


Met Ala Asn Ser 


Val 


Tyr 




75 






80 






85 








CTG GTC ATG GAG TAT 


TGT AAT GGT 


GGA 


GAC 


CTG GCT GAC TAC 


CTG CAC 


702 



Leu Val Met Glu Tyr Cys Asn Gly Gly Asp Leu Ala Asp Tyr Leu His 

90 95 100 105 

ACT ATG CGC ACA CTG AGT GAA GAC ACT GTC AGG CTT TTC CTA CAG CAG 750 

Thr Met Arg Thr Leu Ser Glu Asp Thr Val Arg Leu Phe Leu Gin Gin 

110 115 120 

ATC GCT GGC GCC ATG CGG CTG CTG CAC AGC AAG GGC ATC ATC CAC CGG 798 
He Ala Gly Ala Met Arg Leu Leu His Ser Lys Gly He He His Arg 

125 130 135 

GAC CTG AAG CCC CAG AAC ATC CTG CTG TCC AAT CCT GGG GGC CGC CGG 846 
Asp Leu Lys Pro Gin Asn He Leu Leu Ser Asn Pro Gly Gly Arg Arg 

140 145 150 

GCC AAC CCC AGC AAC ATC CGA GTC AAG ATT GCT GAC TTT GGA TTC GCT 894 
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Ala Asn Pro Ser Asn lie Arg Val Lys He Ala Asp Phe Gly Phe Ala 

155 160 165 

CGG TAC CTC CAG AGC AAC ATG ATG GCG GCC ACA CTC TGT GGT TCT CCT 942 
Arg Tyr Leu Gin Ser Asn Met Met Ala Ala Thr Leu Cys Gly Ser Pro 
170 175 180 185 

ATG TAC ATG GCT CCT GAG GTC ATT ATG TCC CAG CAC TAC GAT GGA AAG 990 
Met Tyr Met Ala Pro Glu Val He Met Ser Gin His Tyr Asp Gly Lys 

190 195 200 

GCT GAC CTG TGG AGC ATT GGC ACC ATT GTC TAC CAG TGT CTG ACA GGG 1038 
Ala Asp Leu Trp Ser He Gly Thr He Val Tyr Gin Cys Leu Thr Gly 

205 210 215 

AAG GCC CCT TTT CAG GCC AGC AGC CCT CAG GAT TTG CGC CTG TTT TAT 1086 
Lys Ala Pro Phe Gin Ala Ser Ser Pro Gin Asp Leu Arg Leu Phe Tyr 

220 225 230 

GAG AAG AAC AAG ACA CTA GTT CCT GCC ATC CCC CGG GAG ACA TCA GCT 1134 
Glu Lys Asn Lys Thr Leu Val Pro Ala He Pro Arg Glu Thr Ser Ala 

235 240 245 

CCC CTG CGG CAG CTG CTC CTG GCT CTG TTG CAG CGG AAC CAC AAG GAC 1182 
Pro Leu Arg Gin Leu Leu Leu Ala Leu Leu Gin Arg Asn His Lys Asp 
250 255 260 265 

CGC ATG GAC TTT GAT GAA TTT TTC CAC CAC CCT TTC TTG GAT GCC AGC 1230 
Arg Met Asp Phe Asp Glu Phe Phe His His Pro Phe Leu Asp Ala Ser 

270 275 280 

ACC CCC ATC AAG AAA TCC CCA CCT GTG CCT GTG CCC TCA TAT CCA AGC 1278 
Thr Pro He Lys Lys Ser Pro Pro Val Pro Val Pro Ser Tyr Pro Ser 
285 290 295 
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TCA GGG TCT GGC AGC AGC TCC AGC AGC AGC TCT GCC TCC CAC CTG GCC 1326 
Ser Gly Ser Gly Ser Ser Ser Ser Ser Ser Ser Ala Ser His Leu Ala 

300 305 310 

TCT CCA CCG TCC CTG GGG GAG ATG CCA CAG CTA CAG AAG ACC CTT ACC 1374 
Ser Pro Pro Ser Leu Gly Glu Met Pro Gin Leu Gin Lys Thr Leu Thr 

315 320 325 

TCC CCA GCC GAT GCT GCT GGC TTT CTT CAG GGC TCC CGG GAC TCT GGT 1422 
Ser Pro Ala Asp Ala Ala Gly Phe Leu Gin Gly Ser Arg Asp Ser Gly 
330 335 340 345 

GGC AGC AGC AAA GAC TCC TGT GAC ACA GAT GAC TTT GTC ATG GTC CCA 1470 
Gly Ser Ser Lys Asp Ser Cys Asp Thr Asp Asp Phe Val Met Val Pro 

350 355 360 

GCC CAG TTT CCA GGT GAT CTA GTT GCT GAG GCA GCC AGT GCC AAG CCC 1518 
Ala Gin Phe Pro Gly Asp Leu Val Ala Glu Ala Ala Ser Ala Lys Pro 

365 370 375 

CCA CCT GAT AGC CTG CTG TGT AGT GGG AGC TCA TTG GTG GCC TCT GCT 1566 
Pro Pro Asp Ser Leu Leu Cys Ser Gly Ser Ser Leu Val Ala Ser Ala 

380 385 390 

GGC CTA GAG AGC CAC GGC CGT ACC CCC TCT CCC TCT CCG ACC TGC AGC 1614 
Gly Leu Glu Ser His Gly Arg Thr Pro Ser Pro Ser Pro Thr Cys Ser 

395 400 405 

AGC TCT CCC AGC CCC TCT GGC CGG CCT GGC CCC TTC TCC AGC AAC AGG 1662 
Ser Ser Pro Ser Pro Ser Gly Arg Pro Gly Pro Phe Ser Ser Asn Arg 
410 415 420 425 

TAC GGT GCC TCG GTC CCC ATT CCT GTC CCC ACT CAG GTG CAC AAT TAC 1710 
Tyr Gly Ala Ser Val Pro He Pro Val Pro Thr Gin Val His Asn Tyr 

BNSDOC1D: <WO 9849276A1_I_> 



WO 98/49276 



33 



PCT/JP98/01246 



430 435 440 

CAG CGC ATC GAG CAA AAC CTG CAA TCG CCC ACT CAA CAG CAG ACA GCC 1758 
Gin Arg He Glu Gin Asn Leu Gin Ser Pro Thr Gin Gin Gin Thr Ala 

445 450 455 

CGG TCC TCT GCC ATC CGA AGG TCA GGG AGC ACC ACC CCC CTG GGC TTT 1806 
Arg Ser Ser Ala He Arg Arg Ser Gly Ser Thr Thr Pro Leu Gly Phe 

460 465 470 

GGC CGG GCC AGC CCA TCA CCC CCC TCC CAC ACC GAT GGG GCC ATG CTG 1854 
Gly Arg Ala Ser Pro Ser Pro Pro Ser His Thr Asp Gly Ala Met Leu 

475 480 485 

GCC AGG AAG CTG TCA CTT GGA GGT GGC CGT CCC TAC ACA CCT TCT CCC 1902 
Ala Arg Lys Leu Ser Leu Gly Gly Gly Arg Pro Tyr Thr Pro Ser Pro 
490 495 500 505 

CAA GTG GGA ACC ATC CCA GAG CGA CCC AGC TGG AGC AGA GTG CCC TCC 1950 
Gin Val Gly Thr He Pro Glu Arg Pro Ser Trp Ser Arg Val Pro Ser 

510 515 520 

CCA CAA GGA GCT GAT GTG CGG GTT GGC AGG TCA CCA CGA CCC GGT TCC 1998 
Pro Gin Gly Ala Asp Val Arg Val Gly Arg Ser Pro Arg Pro Gly Ser 

525 530 535 

TCT GTG CCT GAG CAC TCT CCA AGA ACC ACT GGG CTG GGC TGC CGC CTG 2046 
Ser Val Pro Glu His Ser Pro Arg Thr Thr Gly Leu Gly Cys Arg Leu 

540 545 550 

CAC AGT GCC CCT AAC CTG TCC GAC TTC CAT GTT GTG CGT CCC AAG CTG 2094 
His Ser Ala Pro Asn Leu Ser Asp Phe His Val Val Arg Pro Lys Leu 

555 560 565 

CCT AAG CCC CCA ACA GAC CCA CTG GGA GCC ACC TTT AGC CCA CCC CAG 2142 
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Pro Lys Pro Pro 
570 

ACC AGC GCA CCC 
Thr Ser Ala Pro 



Thr Asp Pro Leu Gly 
575 

CAG CCA TGC CCA GGG 
Gin Pro Cys Pro Gly 
590 

AAG CTG CCT 
Lys Leu Pro 



CGT GGC TCA CCT 
Arg Gly Ser Pro 
605 

CCC ATC CTA GGC TCT CCT ACC 
Pro lie Leu Gly Ser Pro Thr 
620 

AAA ACC CCC AGC TCT CAG AAT 



GAC TTC 
Asp Phe 
610 
AAG GCC 
Lys Ala 
625 

TTG CTG ACC CTG 



Ala Thr Phe Ser Pro 

580 
CTA CAG 
Leu Gin 
595 

CTA CAG 
Leu Gin 



TCT TGC CGG 
Ser Cys Arg 



Pro Gin 
585 
CCA CTG 
Pro Leu 
600 

CTA CCC 
Leu Pro 



GGG CCC 
Gly Pro 



CGG AGT CCC 
Arg Ser Pro 
615 

TCC TTT GAC TTC CCC 
Ser Phe Asp Phe Pro 
630 

TTG GCT AGG CAG GGG 



2190 



2238 



2286 



2334 



Lys Thr Pro Ser 
635 

GTA GTA ATG ACA 
Val Val Met Thr 
650 

GCC AGT CCT TTC 
Ala Ser Pro Phe 



GAA GAC 
Glu Asp 

ACG GAC 
Thr Asp 



ACC CGG 
Thr Arg 
685 
CTG CTG 
Leu Leu 
700 



Ser Gin Asn 
640 

CCA CCT CGG 
Pro Pro Arg 

655 
CAT GGC CAG 
His Gly Gin 
670 

GGT CCC TTT 
Gly Pro Phe 

CTT AAG GCT 
Leu Lys Ala 



Leu Leu Thr Leu Leu Ala Arg Gin Gly 
645 

CCT GAC CTC 
Pro Asp Leu 



AAC CGT 
Asn Arg 



CAG CTG 
Gin Leu 

GGA CGG 
Gly Arg 
690 
GCA TTT 
Ala Phe 
705 



ACA CTG 
Thr Leu 
660 
GGC TCT 
Gly Ser 
675 

TCC TTC 
Ser Phe 

GGG ACT 
Gly Thr 



GGC CTT CGG 
Gly Leu Arg 

AGC ACC AGC 
Ser Thr Ser 
695 

CAG GCC TCT 
Gin Ala Ser 
710 



TCC GAG 
Ser Glu 
665 
CCC GCT 
Pro Ala 
680 

CGC ATT 
Arg He 

GAC TCA 
Asp Ser 



2382 



2430 



2478 



2526 
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GGC AGC ACA GAC AGC CTA CAG GAG AAA CCT ATG GAG ATT GCT CCC TCT 
Gly Ser Thr Asp Ser Leu Gin Glu Lys Pro Met Glu He Ala Pro Ser 

715 720 725 

GCT GGC TTT GGA GGG ACT CTG CAT CCA GGA GCT CGT GGT GGA GGG GCC 
Ala Gly Phe Gly Gly Thr Leu His Pro Gly Ala Arg Gly Gly Gly Ala 
730 735 740 745 

AGC AGC CCA GCA CCT GTG GTA TTT ACT GTA GGC TCC CCA CCC AGT GGT 
Ser Ser Pro Ala Pro Val Val Phe Thr Val Gly Ser Pro Pro Ser Gly 

750 755 760 

GCC ACC CCA CCC CAG AGT ACC CGT ACC AGA ATG TTC TCA GTG GGC TCT 
Ala Thr Pro Pro Gin Ser Thr Arg Thr Arg Met Phe Ser Val Gly Ser 

765 770 775 

TCC AGC TCC CTG GGC TCT ACT GGC TCC TCC TCT GCC CGC CAC TTA GTG 
Ser Ser Ser Leu Gly Ser Thr Gly Ser Ser Ser Ala Arg His Leu Val 

780 785 790 

CCT GGG GCC TGT GGA GAG GCC CCG GAG CTT TCT GCC CCA GGC CAC TGC 
Pro Gly Ala Cys Gly Glu Ala Pro Glu Leu Ser Ala Pro Gly His Cys 

795 800 805 

TGT AGC CTT GCT GAC CCC CTT GCT GCC AAC TTG GAG GGG GCT GTG ACC 
Cys Ser Leu Ala Asp Pro Leu Ala Ala Asn Leu Glu Gly Ala Val Thr 
810 815 820 825 

TTC GAG GCT CCT GAC CTC CCA GAG GAG ACC CTC ATG GAG CAA GAG CAC 
Phe Glu Ala Pro Asp Leu Pro Glu Glu Thr Leu Met Glu Gin Glu His 

830 835 840 

ACG GAA ACC CTA CAC AGT CTG CGC TTC ACA CTA GCG TTT GCA CAG CAA 
Thr Glu Thr Leu His Ser Leu Arg Phe Thr Leu Ala Phe Ala Gin Gin 



2574 



2622 



2670 



2718 



2766 



2814 



2862 



2910 



2958 
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845 850 855 

GTT CTG GAG ATT GCA GCC CTG AAG GGA AGT GCC AGT GAG GCC GCC GGT 3006 
Val Leu Glu lie Ala Ala Leu Lys Gly Ser Ala Ser Glu Ala Ala Gly 

860 865 870 

GGC CCT GAG TAC CAG CTC CAG GAA AGT GTG GTG GCT GAC CAG ATC AGT 3054 
Gly Pro Glu Tyr Gin Leu Gin Glu Ser Val Val Ala Asp Gin He Ser 

875 880 885 

CAG TTG AGC CGA GAG TGG GGC TTT GCA GAG CAA CTG GTT CTG TAC TTG 3102 
Gin Leu Ser Arg Glu Trp Gly Phe Ala Glu Gin Leu Val Leu Tyr Leu 
890 895 900 905 

AAG GTG GCT GAG CTG CTG TCC TCA GGC CTA CAG ACT GCC ATT GAC CAG 3150 

Lys Val Ala Glu Leu Leu Ser Ser Gly Leu Gin Thr Ala He Asp Gin 

910 915 920 

ATT CGA GCT GGC AAA CTC TGC CTT TCA TCT ACT GTG AAG CAG GTG GTA 3198 
He Arg Ala Gly Lys Leu Cys Leu Ser Ser Thr Val Lys Gin Val Val 

925 930 935 

CGC AGA CTA AAT GAG CTG TAC AAG GCC AGC GTG GTA TCC TGC CAG GGC 3246 
Arg Arg Leu Asn Glu Leu Tyr Lys Ala Ser Val Val Ser Cys Gin Gly 

940 945 950 

CTC AGC TTG CGA CTT CAG CGC TTC TTT CTG GAC AAA CAA CGG CTG CTG 3294 
Leu Ser Leu Arg Leu Gin Arg Phe Phe Leu Asp Lys Gin Arg Leu Leu 

955 960 965 

GAC GGG ATC CAT GGT GTC ACT GCA GAG CGG CTC ATC CTC AGC CAT GCT 3342 
Asp Gly lie His Gly Val Thr Ala Glu Arg Leu He Leu Ser His Ala 
970 975 980 985 

GTG CAA ATG GTA CAA TCA GCT GCC CTT GAT GAG ATG TTC CAG CAC CGA 3390 
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Val Gin Met Val Gin Ser Ala Ala Leu Asp Glu Met Phe Gin His Arg 

990 995 1000 

GAG GGC TGT GTA CCG AGA TAT CAC AAA GCC CTG CTA TTG CTG GAG GGG 3438 
Glu Gly Cys Val Pro Arg Tyr His Lys Ala Leu Leu Leu Leu Glu Gly 

. 1005 1010 1015 

TTG CAG CAC ACT CTC ACG GAC CAG GCA GAC ATT GAG AAC ATT GCC AAA 3486 
Leu Gin His Thr Leu Thr Asp Gin Ala Asp lie Glu Asn lie Ala Lys 

1020 1025 1030 

TGC AAG CTG TGC ATT GAG AGG AGA CTC TCG GCC CTG CTG AGT GGT GTC 3534 
Cys Lys Leu Cys He Glu Arg Arg Leu Ser Ala Leu Leu Ser Gly Val 

1035 1040 1045 

TAT GCC TGACTACCTG CTGCCAACCT GCAGGGTAGG GTCTGAGACC TGGCAGACTG 3590 
Tyr Ala 
1050 

TCCTCAACAC TGATCAGATC CGATGGTGCT GAGACTGCTG CCAGCCAACT CCAGCAGGGA 3650 
TGCTCCACAG TGGACCTGTG CAGACTGGTG CAACTCTTGC TTCCTAGACT GCCAGTCTCT 3710 
GCTGGCAGGT AGACATCAGA GTGCCAGGGG TCCCTTGCCC ACTGGGACAG GAGTTTCTGA 3770 
ACATATTCTT CCTAGCTGGC TCCCTGGCAA GCAGGTATGG TGCCGAGAAG TGGCACCTGC 3830 
CACCTGAAGA GCCCATGGCA GCCCTGTGTC AGGCAAGGGC CTGAGACCGT TGCTGACTCC 3890 
AAGCCAAAGC AAGCTTTTCC TCACAGTTCA CTTGCCCCAT TGCTTGTCCA AGAAAAAAGG 3950 
GTATGGTCTT CTGGCCCCCT GTTCTCTCTA GGAACTCCGG AATTC 3995 



IB^J#^ : 14 
m&XD&$ : 1051 
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ie n 

Met Glu Pro Gly Arg Gly Gly Val Glu 
1 5 
Thr Val Gly Lys Phe Glu Phe Ser Arg Lys Asp Leu He Gly His Gly 
10 15 20 25 

Ala Phe Ala Val Val Phe Lys Gly Arg His Arg Glu Lys His Asp Leu 

30 35 40 

Glu Val Ala Val Lys Cys lie Asn Lys Lys Asn Leu Ala Lys Ser Gin 

45 50 55 

Thr Leu Leu Gly Lys G lu He Lys H e Leu Lys Glu Leu L ys H is G lu 

60 65 70 

Asn He Val Ala Leu Tyr Asp Phe Gin Glu Met Ala Asn Ser Val Tyr 

75 80 85 

Leu Val Met Glu Tyr Cys Asn Gly Gly Asp Leu Ala Asp Tyr Leu His 
90 95 100 105 

Thr Met Arg Thr Leu Ser Glu Asp Thr Val Arg Leu Phe Leu Gin Gin 

110 115 120 

He Ala Gly Ala Met Arg Leu Leu His Ser Lys Gly He He His Arg 

125 130 135 

Asp Leu Lys Pro Gin Asn He Leu Leu Ser Asn Pro Gly Gly Arg Arg 

140 145 150 

Ala Asn Pro Ser Asn He Arg Val Lys lie Ala Asp Phe Gly Phe Ala 

155 160 165 

Arg Tyr Leu Gin Ser Asn Met Met Ala Ala Thr Leu Cys Gly Ser Pro 
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170 175 180 185 

Met Tyr Met Ala Pro Glu Val He Met Ser Gin His Tyr Asp Gly Lys 

190 195 200 

Ala Asp Leu Trp Ser lie Gly Thr He Val Tyr Gin Cys Leu Thr Gly 

205 210 215 

Lys Ala Pro Phe Gin Ala Ser Ser Pro Gin Asp Leu Arg Leu Phe Tyr 

220 225 230 

Glu Lys Asn Lys Thr Leu Val Pro Ala He Pro Arg Glu Thr Ser Ala 

235 240 245 

Pro Leu Arg Gin Leu Leu Leu Ala Leu Leu Gin Arg Asn His Lys Asp 
250 255 260 265 

Arg Met Asp Phe Asp Glu Phe Phe His His Pro Phe Leu Asp Ala Ser 

270 275 280 

Thr Pro He Lys Lys Ser Pro Pro Val Pro Val Pro Ser Tyr Pro Ser 

285 290 295 

Ser Gly Ser Gly Ser Ser Ser Ser Ser Ser Ser Ala Ser His Leu Ala 

300 305 310 

Ser Pro Pro Ser Leu Gly Glu Met Pro Gin Leu Gin Lys Thr Leu Thr 

315 320 325 

Ser Pro Ala Asp Ala Ala Gly Phe Leu Gin Gly Ser Arg Asp Ser Gly 
330 335 340 345 

Gly Ser Ser Lys Asp Ser Cys Asp Thr Asp Asp Phe Val Met Val Pro 

350 355 360 

Ala Gin Phe Pro Gly Asp Leu Val Ala Glu Ala Ala Ser Ala Lys Pro 

365 370 375 

Pro Pro Asp Ser Leu Leu Cys Ser Gly Ser Ser Leu Val Ala Ser Ala 
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380 385 390 

Gly Leu Glu Ser His Gly Arg Thr Pro Ser Pro Ser Pro Thr Cys Ser 

395 400 405 

Ser Ser Pro Ser Pro Ser Gly Arg Pro Gly Pro Phe Ser Ser Asn Arg 
410 415 420 425 

Tyr Gly Ala Ser Val Pro He Pro Val Pro Thr Gin Val His Asn Tyr 

430 435 440 

Gin Arg He Glu Gin Asn Leu Gin Ser Pro Thr Gin Gin Gin Thr Ala 

445 450 455 

Arg Ser Ser Ala lie Arg Arg Ser Gly Ser Thr Thr Pro Leu Gly Phe 

460 465 470 

Gly Arg Ala Ser Pro Ser Pro Pro Ser His Thr Asp Gly Ala Met. I.eh 



475 480 485 

Ala Arg Lys Leu Ser Leu Gly Gly Gly Arg Pro Tyr Thr Pro Ser Pro 
490 495 500 505 

Gin Val Gly Thr He Pro Glu Arg Pro Ser Trp Ser Arg Val Pro Ser 

510 515 520 

Pro Gin Gly Ala Asp Val Arg Val Gly Arg Ser Pro Arg Pro Gly Ser 

525 530 535 

Ser Val Pro Glu His Ser Pro Arg Thr Thr Gly Leu Gly Cys Arg Leu 

540 545 550 

His Ser Ala Pro Asn Leu Ser Asp Phe His Val Val Arg Pro Lys Leu 

555 560 565 

Pro Lys Pro Pro Thr Asp Pro Leu Gly Ala Thr Phe Ser Pro Pro Gin 
570 575 580 585 

Thr Ser Ala Pro Gin Pro Cys Pro Gly Leu Gin Ser Cys Arg Pro Leu 
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590 595 600 

Arg Gly Ser Pro Lys Leu Pro Asp Phe Leu Gin Arg Ser Pro Leu Pro 

605 610 615 

Pro lie Leu Gly Ser Pro Thr Lys Ala Gly Pro Ser Phe Asp Phe Pro 

620 625 630 

Lys Thr Pro Ser Ser Gin Asn Leu Leu Thr Leu Leu Ala Arg Gin Gly 

635 640 645 

Val Val Met Thr Pro Pro Arg Asn Arg Thr Leu Pro Asp Leu Ser Glu 
650 655 660 665 

Ala Ser Pro Phe His Gly Gin Gin Leu Gly Ser Gly Leu Arg Pro Ala 

670 675 680 

Glu Asp Thr Arg Gly Pro Phe Gly Arg Ser Phe Ser Thr Ser Arg He 

685 690 695 

Thr Asp Leu Leu Leu Lys Ala Ala Phe Gly Thr Gin Ala Ser Asp Ser 

700 705 710 

Gly Ser Thr Asp Ser Leu Gin Glu Lys Pro Met Glu lie Ala Pro Ser 

715 720 725 

Ala Gly Phe Gly Gly Thr Leu His Pro Gly Ala Arg Gly Gly Gly Ala 
730 735 740 745 

Ser Ser Pro Ala Pro Val Val Phe Thr Val Gly Ser Pro Pro Ser Gly 

750 755 760 

Ala Thr Pro Pro Gin Ser Thr Arg Thr Arg Met Phe Ser Val Gly Ser 

765 770 775 

Ser Ser Ser Leu Gly Ser Thr Gly Ser Ser Ser Ala Arg His Leu Val 

780 785 790 

Pro Gly Ala Cys Gly Glu Ala Pro Glu Leu Ser Ala Pro Gly His Cys 
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795 800 805 

Cys Ser Leu Ala Asp Pro Leu Ala Ala Asn Leu Glu Gly Ala Val Thr 
810 815 820 825 

Phe Glu Ala Pro Asp Leu Pro Glu Glu Thr Leu Met Glu Gin Glu His 

830 835 840 

Thr Glu Thr Leu His Ser Leu Arg Phe Thr Leu Ala Phe Ala Gin Gin 

845 850 855 

Val Leu Glu He Ala Ala Leu Lys Gly Ser Ala Ser Glu Ala Ala Gly 

860 865 870 

Gly Pro Glu Tyr Gin Leu Gin Glu Ser Val Val Ala Asp Gin He Ser 

875 880 885 

Gin Leu Ser Arg Glu Trp Gly Phe Ala Glu Gin Len Val T.en Tyr Leu 



890 895 900 905 

Lys Val Ala Glu Leu Leu Ser Ser Gly Leu Gin Thr Ala He Asp Gin 

910 915 920 

He Arg Ala Gly Lys Leu Cys Leu Ser Ser Thr Val Lys Gin Val Val 

925 930 935 

Arg Arg Leu Asn Glu Leu Tyr Lys Ala Ser Val Val Ser Cys Gin Gly 

940 945 950 

Leu Ser Leu Arg Leu Gin Arg Phe Phe Leu Asp Lys Gin Arg Leu Leu 

955 960 965 

Asp Gly He His Gly Val Thr Ala Glu Arg Leu lie Leu Ser His Ala 
970 975 980 985 

Val Gin Met Val Gin Ser Ala Ala Leu Asp Glu Met Phe Gin His Arg 

990 995 1000 

Glu Gly Cys Val Pro Arg Tyr His Lys Ala Leu Leu Leu Leu Glu Gly 
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1005 1010 1015 

Leu Gin His Thr Leu Thr Asp Gin Ala Asp He Glu Asn He Ala Lys 

1020 1025 1030 

Cys Lys Leu Cys He Glu Arg Arg Leu Ser Ala Leu Leu Ser Gly Val 

1035 1040 1045 

Tyr Ala 
1050 



m&m^ is 

1E?'J<DS£ : 5228 

mwcDm : mm 
mom : 

hxui?- : mm** 
mncomm : cdna to mrna 

ftrnzm-rtz^ : cds 

: 249 .. 3421 

12 n 

GGATCCGGAT TCGGATTAGC AGCCCGGGAA GAGTGCCGTG GCACAGGCGC CGGAGGGAGC 60 
GCGACCCTCG GACCCCGCCT GGCCCGCGGG GCTGGGACCC GGCCCCGGCC TGCCCGATGG 120 
GGCGCGCGGC CCCGGAGATG CGCCCTCGCC CGGCCCCGCG CCCCCGGCCC CGCGCCCCCG 180 
GCCCGCCCGC CCCGGCCCGC GCCTCCGCCT GAGTCCCCCG CGCCTTGGCC CGCCACCCCC 240 
CGCCCCGCGC CCCCGGCCCG CCTGCGCC ATG GAG CCC GGC CGC GGC GGC ACA 292 

Met Glu Pro Gly Arg Gly Gly Thr 

1 5 
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GAG ACC GTG GGC AAG TTC GAG TTC TCC CGC AAG GAC CTG ATC GGC CAC 340 
Glu Thr Val Gly Lys Phe Glu Phe Ser Arg Lys Asp Leu He Gly His 

10 15 20 

GGC GCC TTC GCG GTG GTC TTC AAG GGC CGC CAC CGC GAG AAG CAC GAT 388 
Gly Ala Phe Ala Val Val Phe Lys Gly Arg His Arg Glu Lys His Asp 
25 30 35 40 

TTG GAG GTC GCC GTC AAG TGC ATT AAC AAG AAG AAC CTC GCC AAG TCT 436 
Leu Glu Val Ala Val Lys Cys lie Asn Lys Lys Asn Leu Ala Lys Ser 

45 50 55 

CAG ACG CTG CTG GGG AAG GAA ATC AAA ATC CTG AAG GAA CTG AAA CAT 484 
Gin Thr Leu Leu Gly Lys Glu He Lys He Leu Lys Glu Leu Lys His 

60 65 70 

GAA AAC ATC GTG GCC CTG TAC GAC TTC CAG GAA ATG GCT AAT TCT GTC 532 
Glu Asn He Val Ala Leu Tyr Asp Phe Gin Glu Met Ala Asn Ser Val 

75 80 85 

TAC CTG GTT ATG GAG TAC TGC AAC GGT GGG GAC CTG GCC GAC TAC CTG 580 
Tyr Leu Val Met Glu Tyr Cys Asn Gly Gly Asp Leu Ala Asp Tyr Leu 

90 95 100 

CAC GCC ATG CGC ACG CTG AGC GAG GAC ACC ATC AGG CTC TTC CTG CAG 628 
His Ala Met Arg Thr Leu Ser Glu Asp Thr He Arg Leu Phe Leu Gin 
105 110 115 120 

CAG ATC GCG GGC GCC ATG CGG CTT CTG CAC AGC AAA GGC ATC ATC CAC 676 
Gin lie Ala Gly Ala Met Arg Leu Leu His Ser Lys Gly He He His 

125 130 135 

CGC GAC CTG AAA CCG CAG AAC ATC CTG CTG TCC AAC CCC GCC GGC CGC 724 
Arg Asp Leu Lys Pro Gin Asn He Leu Leu Ser Asn Pro Ala Gly Arg 
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140 145 150 

CGC GCC AAC CCC AAC AGC ATC CGC GTC AAG ATC GCT GAC TTC GGC TTC 772 
Arg Ala Asn Pro Asn Ser He Arg Val Lys He Ala Asp Phe Gly Phe 

155 160 165 

GCG CGG TAC CTC CAG AGC AAC ATG ATG GCG GCC ACA CTC TGC GGC TCC 820 
Ala Arg Tyr Leu Gin Ser Asn Met Met Ala Ala Thr Leu Cys Gly Ser 

170 175 180 

CCC ATG TAC ATG GCC CCC GAG GTC ATC ATG TCC CAG CAC TAC GAC GGG 868 
Pro Met Tyr Met Ala Pro Glu Val He Met Ser Gin His Tyr Asp Gly 
185 190 195 200 

AAG GCG GAC CTG TGG AGC ATC GGC ACC ATC GTC TAC CAG TGC CTG ACG 916 
Lys Ala Asp Leu Trp Ser He Gly Thr He Val Tyr Gin Cys Leu Thr 

205 210 215 

GGG AAG GCG CCC TTC CAG GCC AGC AGC CCC CAG GAC CTG CGC CTG TTC 964 
Gly Lys Ala Pro Phe Gin Ala Ser Ser Pro Gin Asp Leu Arg Leu Phe 

220 225 230 

TAC GAG AAG AAC AAG ACG TTG GTC CCC ACC ATC CCC CGG GAG ACC TCG 1012 
Tyr Glu Lys Asn Lys Thr Leu Val Pro Thr He Pro Arg Glu Thr Ser 

235 240 245 

GCC CCG CTG CGG CAG CTG CTC CTG GCC CTA CTG CAA CGC AAC CAC AAG 1060 
Ala Pro Leu Arg Gin Leu Leu Leu Ala Leu Leu Gin Arg Asn His Lys 

250 255 260 

GAC CGC ATG GAC TTC GAT GAG TTT TTT CAT CAC CCT TTC CTC GAT GCC 1108 
Asp Arg Met Asp Phe Asp Glu Phe Phe His His Pro Phe Leu Asp Ala 
265 270 275 280 

AGC CCC TCG GTC AGG AAA TCC CCA CCC GTG CCT GTG CCC TCG TAC CCA 1156 



9849276A1_1_ 



WO 98/49276 



46 



PCT/JP98/01246 



Ser Pro Ser Val Arg Lys Ser Pro Pro Val Pro Val Pro Ser Tyr Pro 

285 290 295 

AGC TCG GGG TCC GGC AGC AGC TCC AGC AGC AGC TCC ACC TCC CAC CTG 1204 
Ser Ser Gly Ser Gly Ser Ser Ser Ser Ser Ser Ser Thr Ser His Leu 

300 305 310 

GCC TCC CCG CCG TCC CTG GGC GAG ATG CAG CAG CTG CAG AAG ACC CTG 1252 
Ala Ser Pro Pro Ser Leu Gly Glu Met Gin Gin Leu Gin Lys Thr Leu 

315 320 325 

GCC TCC CCG GCT GAC ACC GCT GGC TTC CTG CAC AGC TCC CGG GAC TCT 1300 
Ala Ser Pro Ala Asp Thr Ala Gly Phe Leu His Ser Ser Arg Asp Ser 

330 335 340 

GGT GGC AGC AAG GAC TCT TCC TGT GAC ACA GAC GAC TTC GTC ATG GTC 1348 
Gly Gly Ser Lys Asp Ser Ser Cys Asp Thr Asp Asp Phe Val Met Val 
345 350 355 360 

CCC GCG CAG TTT CCA GGT GAC CTG GTG GCT GAG GCG CCC AGT GCC AAA 1396 
Pro Ala Gin Phe Pro Gly Asp Leu Val Ala Glu Ala Pro Ser Ala Lys 

365 370 375 

CCC CCG CCA GAC AGC CTG ATG TGC AGT GGG AGC TCA CTG GTG GCC TCT 1444 
Pro Pro Pro Asp Ser Leu Met Cys Ser Gly Ser Ser Leu Val Ala Ser 

380 385 390 

GCG GGC TTG GAG AGC CAC GGC CGG ACC CCA TCT CCA TCC CCA CCC TGC 1492 
Ala Gly Leu Glu Ser His Gly Arg Thr Pro Ser Pro Ser Pro Pro Cys 

395 400 405 

AGC AGC TCC CCC AGT CCC TCA GGC CGG GCT GGC CCG TTC TCC AGC AGC 1540 
Ser Ser Ser Pro Ser Pro Ser Gly Arg Ala Gly Pro Phe Ser Ser Ser 
410 415 420 
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AGG TGC GGC GCC TCT GTC CCC ATC CCA GTC CCC ACG CAG GTG CAG AAC 
Arg Cys Gly Ala Ser Val Pro He Pro Val Pro Thr Gin Val Gin Asn 
425 430 435 440 

TAC CAG CGC ATT GAG CGA AAC CTG CAG TCA CCC ACC CAG TTC CAA ACA 
Tyr Gin Arg lie Glu Arg Asn Leu Glri Ser Pro Thr Gin Phe Gin Thr 

445 450 455 

CCT CGG TCC TCT GCC ATC CGC AGG TCA GGC AGC ACC AGC CCC CTG GGC 
Pro Arg Ser Ser Ala He Arg Arg Ser Gly Ser Thr Ser Pro Leu Gly 

460 465 470 

TTT GCA AGG GCC AGC CCC TCG CCC CCT GCC CAC GCT GAG CAT GGA GGC 
Phe Ala Arg Ala Ser Pro Ser Pro Pro Ala His Ala Glu His Gly Gly 

475 480 485 

GTC CTG GCC AGG AAG ATG TCT CTG GGT GGA GGC CGG CCC TAC ACG CCA 
Val Leu Ala Arg Lys Met Ser Leu Gly Gly Gly Arg Pro Tyr Thr Pro 

490 495 500 

TCT CCT CAA GTT GGA ACC ATC CCT GAG CGG CCA GGC TGG AGC GGG ACG 
Ser Pro Gin Val Gly Thr He Pro Glu Arg Pro Gly Trp Ser Gly Thr 
505 510 515 520 

CCC TCC CCA CAG GGA GCT GAG ATG CGG GGT GGC AGG TCC CCT CGT CCA 
Pro Ser Pro Gin Gly Ala Glu Met Arg Gly Gly Arg Ser Pro Arg Pro 

525 530 535 

GGC TCC TCT GCA CCC GAG CAC TCT CCC CGC ACT TCC GGG CTG GGC TGC 
Gly Ser Ser Ala Pro Glu His Ser Pro Arg Thr Ser Gly Leu Gly Cys 

540 545 550 

CGC CTG CAC AGC GCC CCC AAC CTG TCT GAC TTG CAC GTC GTC CGC CCC 
Arg Leu His Ser Ala Pro Asn Leu Ser Asp Leu His Val Val Arg Pro 



1588 



1636 



1684 



1732 



1780 



1828 



1876 



1924 



1972 
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555 560 565 

AAG CTG CCC AAA CCC CCC ACG GAC CCC CTG GGA GCT GTG TTC AGC CCA 2020 
Lys Leu Pro Lys Pro Pro Thr Asp Pro Leu Gly Ala Val Phe Ser Pro 

570 575 580 

CCA CAG GCC AGC CCT CCC CAG CCG TCC CAC GGC CTG CAG TCC TGC CGG 2068 
Pro Gin Ala Ser Pro Pro Gin Pro Ser His Gly Leu Gin Ser Cys Arg 
58 5 590 595 600 

AAC CTG CGG GGC TCA CCC AAG CTG CCC GAC TTC CTG CAG CGA AAC CCC 2116 
Asn Leu Arg Gly Ser Pro Lys Leu Pro Asp Phe Leu Gin Arg Asn Pro 

605 610 615 

CTG CCC CCC ATC CTG GGC TCC CCC ACC AAG GCT GTG CCC TCC TTT GAC 2164 
Leu Pro Pro He Leu Gly Ser Pro Thr Lys Al a Val Pro Sp r Ph e A sp 

620 625 630 

TTC CCG AAG ACC CCC AGC TCC CAG AAC CTG CTG GCC CTC CTA GCC CGG 2212 
Phe Pro Lys Thr Pro Ser Ser Gin Asn Leu Leu Ala Leu Leu Ala Arg 

635 640 645 

CAG GGC GTG GTG ATG ACG CCC CCT CGA AAC CGG ACG CTG CCC GAC CTC 2260 
Gin Gly Val Val Met Thr Pro Pro Arg Asn Arg Thr Leu Pro Asp Leu 

650 655 660 

TCG GAG GTG GGA CCC TTC CAT GGT CAG CCG TTG GGC CCT GGC CTG CGG 2308 
Ser Glu Val Gly Pro Phe His Gly Gin Pro Leu Gly Pro Gly Leu Arg 
665 670 675 680 

CCA GGC GAG GAC CCC AAG GGC CCC TTT GGC CGG TCT TTC AGC ACC AGC 2356 
Pro Gly Glu Asp Pro Lys Gly Pro Phe Gly Arg Ser Phe Ser Thr Ser 

685 690 695 

CGC CTC ACT GAC CTG CTC CTT AAG GCG GCG TTT GGG ACA CAA GCC CCG 2404 
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Arg Leu Thr Asp Leu Leu Leu Lys Ala Ala Phe Gly Thr Gin Ala Pro 

700 705 710 

GAC CCG GGC AGC ACG GAG AGC CTG CAG GAG AAG CCC ATG GAG ATC GCA 2452 
Asp Pro Gly Ser Thr Glu Ser Leu Gin Glu Lys Pro Met Glu He Ala 

715 720 725 

CCC TCA GCT GGC TTT GGA GGG AGC CTG CAC CCA GGA GCC CGT GCT GGG 2500 
Pro Ser Ala Gly Phe Gly Gly Ser Leu His Pro Gly Ala Arg Ala Gly 

730 735 740 

GGC ACC AGC AGC CCC TCC CCG GTG GTC TTC ACC GTG GGC TCT CCC CCG 2548 
Gly Thr Ser Ser Pro Ser Pro Val Val Phe Thr Val Gly Ser Pro Pro 
745 750 755 760 

AGC GGG AGC ACG CCC CCC CAG GGC CCC CGC ACC AGG ATG TTC TCA GCG 2596 
Ser Gly Ser Thr Pro Pro Gin Gly Pro Arg Thr Arg Met Phe Ser Ala 

765 770 775 

GGC CCC ACT GGC TCT GCC AGC TCT TCT GCC CGC CAC CTG GTG CCT GGG 2644 
Gly Pro Thr Gly Ser Ala Ser Ser Ser Ala Arg His Leu Val Pro Gly 

780 785 790 

CCC TGC AGC GAG GCC CCA GCC CCT GAG CTC CCT GCT CCA GGA CAC GGC 2692 
Pro Cys Ser Glu Ala Pro Ala Pro Glu Leu Pro Ala Pro Gly His Gly 

795 800 805 

TGC AGC TTT GCC GAC CCC ATT GCT GCG AAC CTG GAG GGG GCT GTG ACC 2740 
Cys Ser Phe Ala Asp Pro lie Ala Ala Asn Leu Glu Gly Ala Val Thr 

810 815 820 

TTC GAG GCC CCC GAC CTC CCT GAG GAG ACC CTC ATG GAG CAA GAG CAC 2788 
Phe Glu Ala Pro Asp Leu Pro Glu Glu Thr Leu Met Glu Gin Glu His 
825 830 835 840 
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ACG GAG ATC CTG CGT GGC CTG CGC TTC ACG CTG CTG TTC GTG CAG CAC 2836 
Thr Glu He Leu Arg Gly Leu Arg Phe Thr Leu Leu Phe Val Gin His 

845 850 855 

GTC CTG GAG ATC GCA GCC CTG AAG GGC AGC GCC AGT GAG GCG GCG GGG 2884 
Val Leu Glu He Ala Ala Leu Lys Gly Ser Ala Ser Glu Ala Ala Gly 

860 865 870 

GGC CCT GAG TAC CAG CTG CAG GAG AGT GTG GTG GCC GAC CAG ATC AGC 2932 
Gly Pro Glu Tyr Gin Leu Gin Glu Ser Val Val Ala Asp Gin He Ser 

875 880 885 

CTG CTG AGC CGA GAA TGG GGC TTC GCG GAA CAG CTG GTG CTG TAC CTG 2980 
Leu Leu Ser Arg Glu Trp Gly Phe Ala Glu Gin Leu Val Leu Tyr Leu 

890 895 90J 

AAG GTG GCC GAG CTA CTG TCC TCC GGC CTG CAA AGT GCC ATC GAC CAG 3028 

Lys Val Ala Glu Leu Leu Ser Ser Gly Leu Gin Ser Ala He Asp Gin 

905 910 915 920 

ATC CGG GCC GGC AAG CTC TGC CTG TCG TCC ACT GTG AAG CAG GTG GTG 3076 

He Arg Ala Gly Lys Leu Cys Leu Ser Ser Thr Val Lys Gin Val Val 

925 930 935 

CGC AGG CTG AAT GAG CTG TAC AAG GCC AGC GTG GTG TCC TGC CAG GGC 3124 
Arg Arg Leu Asn Glu Leu Tyr Lys Ala Ser Val Val Ser Cys Gin Gly 

940 945 950 

CTG AGC CTG CGG CTG CAG CGC TTC TTC CTG GAC AAG CAG CGG CTC CTG 3172 
Leu Ser Leu Arg Leu Gin Arg Phe Phe Leu Asp Lys Gin Arg Leu Leu 

955 960 965 

GAC CGC ATT CAC AGC ATC ACT GCC GAG AGG CTC ATC TTC AGC CAC GCT 3220 
Asp Arg He His Ser lie Thr Ala Glu Arg Leu lie Phe Ser His Ala 
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970 975 980 

GTG CAG ATG GTG CAG TCG GCT GCC CTG GAC GAG ATG TTC CAG CAC CGT 3268 
Val Gin Met Val Gin Ser Ala Ala Leu Asp Glu Met Phe Gin His Arg 
985 990 995 1000 

GAG GGC TGC GTC CCA CGC TAC CAC AAG GCC CTG CTG CTC CTG GAG GGG 3316 
Glu Gly Cys Val Pro Arg Tyr His Lys Ala Leu Leu Leu Leu Glu Gly 

1005 1010 1015 

CTG CAG CAC ATG CTC TCG GAC CAG GCC GAC ATC GAG AAC GTC ACC AAG 3364 
Leu Gin His Met Leu Ser Asp Gin Ala Asp He Glu Asn Val Thr Lys 

1020 1025 1030 

TGC AAG CTG TGC ATT GAG CGG AGA CTC TCG GCG CTG CTG ACT GGC ATC 3412 
Cys Lys Leu Cys He Glu Arg Arg Leu Ser Ala Leu Leu Thr Gly He 

1035 1040 1045 

TGT GCC TGACCTTTCT GGCCTGGCTG GGCCCCCCGT CCTGCCGAGC CCTGCAGAGT 3468 
Cys Ala 
1050 

GGGCTCTGTG TGCTGGCTGG ACTCCTCGGG ACAAGCCCAT GGCGCTGATC GCTGGTGCTG 3528 
AGCCCTGCCC TGGGCCCCAC GGACAGTCAG CCTGCCGGCC TCCCTGCAGC TCACGGGGCA 3588 
GAACCAGCAC ATCTGGAGCC ACACAGCTTG GGGGGTGTCT CCCATCTTTT ACAGGTGGGG 3648 
ATCACAGAAT TTCTGCCCCT CCAGCTGCCT GGCTCAGCAG GCGTGGGTGC CACCACCCTC 3708 
TAGCCCCAGG GCAGCCCCGG AGGACAGGCA AGGGCCTGAG ACCACTGCCG ACTCAAAGCC 3768 
AAAGCGAGCT CCTGCTTAGG GCAGGTCAGC AGGCACTGTG CCCAGGAAGA GCCTGCGGCC 3828 
TCGGCGTCCC CCAGTCTCCA GGAGCCTCTC CCTCCGAGAT ACCCACCCAG CTTTGTCAAT 3888 
CACCCAAGCA CTTTATGCAT ATAGAGACAG AACCTGGACC TCACCAGGGA CTGCTGGGCA 3948 
GCGATTCCTG GCAGTGGCCT GGTGTTTGTA CATACACATA TGCAGACACA TGCCAGGGCC 4008 
CCCCAAGCCC GAGCACCGGA CCACGTTGCT GCCCAGGTCT GGACCTCAGC GGGAGAACTG 4068 
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GCTCCGGGGG 


GAGTGGGGCC 


CTGCGCTAGA GGCAGAGGCA 


GTTCTTTGTT 


CAAGCGTTCC 

viUlUV VI X X w 


4128 


TCTGGGGACC 


GGCAGCAGAG 


GCACCGTGTT CTCTCAGCCC 


TGGATACGTC 

X VJ Ui llilvu X V/ 


TTGTAATCTT 

1 X VJ X Ail X VJ X 1 


4188 


TCACACTTTA 


TTCCTAAAAC 


GTGTCTTATT TTTATGCAGC 

v* A V« A »J A lill X X X X J X X VJ VitUV 


TCATTTTTTC 

X vA X X X X X X VJ 


TTTAAAGGAG 

X X IJULTXVJ UlTVJ 


4248 


AAAACTTGTA 


GGTGTTTAAG 


AATTGGTTTT GGGAGGGCGA 

iull X VJ VJ X XXX UUUAUUVJV/UA 


GGACTGGGCC 

UvI/xVj 1 U UU\j vj 


AGGTTARARR 

jTUVIX XAVI/IVIVI 


4?0R 

tOUO 


CAGATGGCAC 


AGGGGCGTGT 

l LVJ UUUvU X VJ X 


GGCGGGCGGG TGAGGPTRPT 

VJVJV/VJUVJVfVlVJU 1 VJiiVJ VJ v/ X UVj X 


TTRPAPAPPT 

X 1 UVjAVj/1V/Vj X 


RTRTTRRTRR 

VII U X X uu 1 uu 


tODO 


CTGTCCCCTG 

V X VJ i VV/U \J A. VJ 


CCGCCCCTCC 


CTGTGGCAGC AGPARRAPAR 


RTRTRTRPPP 


ARPAPPPTPP 

AuV/AoVjV/ X VjVj 




CTACPTGGGP 

\J ifVVjVj 1 UUUv 


PTGRAAfiPAG 

Vj X UUAAuVvxlVI 


ATRARRRRAA TAPTTPATHP 

AIUAUUUUAA ln\j X XVj/iX Uv> 


AA AfiAA AAA A 


uxnALAlviiu 


44oo 


CAAAAGCTCC 


CCGTCCAGCT 


TTGACAGTCA GTTTTGATGT 


CAGCTCCTCG 


GCAGGGTAGG 


4548 


PPTRATRAPA 

VjVj 1 VIA 1 UAuA 


RPPPTRTPPP 

UUV/Vj X U X VjVjVv 


TCCCTGCCTC CGCCTTGCCC 


AAGGCCACGG 


AGGGCGTCTG 


/I CfiQ 

4oUo 


parararrpp 


TRPPTTPPGG 


ATTCCAGGCG GGCATGCCCT 


GCAAACCCCG 


CCTGGGCCTC 


/I ceo 


PPTTRRTPTR 


PPPARPPPTP 

VjVjV^AUvjvjVj 1 V/ 


GGTTAGCCCT GCCTGAATCA 


GTAGATACTT 


GAACGAGTCC 


A *70 Q 


PPARTPTGPR 

Vj Vj/\U ivl UvU 


RRARRPARTR 

UUAUUliAVJl U 


GTGGGGCCAT GGACCCATGC 


GGGGGGTTCC 


AGGGTCACAC 


4 too 


GCCACATAAC 


ARAPAAAAAT 


ACACACACGT GTGTTTTTCT TTGCAATACT TGAAATATTG 


4o4o 


CCACTGTGCT 


TGGAPTTARA 


AGAAGAAAAT CCCCGTGACT TCTTCCTCAT CACCTTGATG 


4yu<> 


GCTTTATTPT 

VJ Vj 1 1 1A1 1 vl 


PAPPTTRTRR 

Vj/lVv Vj 1 1 U I Uu 


GGCATGTTTG AATTTATTGC TTCATGGCCG ACTGGAATCC 


4yoo 


TGAGTCCTGG 


GAAGCTGGCA 


CTGCGGGGAT CTTGCCCGGT GTCCTGGTCC TCTTGCTTCC 


5028 


GTCGCGGCCG 


CATGTGCGTG 


TGTCCAAGCA GGTCCTGGGC 


GCCTCAACTG CTGCCCCTGG 


5088 


TTGAATGTTC 


TCTTGATAGT 


GCTGGACCCT TTGTCTATTT TAAAGCGAAT TTTGTGTGAT 


5148 


TTCCTGCCCT 


TTGCGTTATA 


TTGTATAATA CCAACGTAAG GAAATAAACC TTTGGAATTG 


5208 


TTGAAAAAAA 


AAAAAAAAAA 








5228 



fa#j#-^ : 16 
mm(DM$ : 1050 

yxuv- : mmvt 
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is n 

Met Glu Pro Gly Arg Gly Gly Thr 
1 5 
Glu Thr Val Gly Lys Phe Glu Phe Ser Arg Lys Asp Leu He Gly His 

10 15 20 

Gly Ala Phe Ala Val Val Phe Lys Gly Arg His Arg Glu Lys His Asp 
25 30 35 40 

Leu Glu Val Ala Val Lys Cys He Asn Lys Lys Asn Leu Ala Lys Ser 

45 50 55 

Gin Thr Leu Leu Gly Lys Glu He Lys lie Leu Lys Glu Leu Lys His 

60 65 70 

Glu Asn He Val Ala Leu Tyr Asp Phe Gin Glu Met Ala Asn Ser Val 

75 80 85 

Tyr Leu Val Met Glu Tyr Cys Asn Gly Gly Asp Leu Ala Asp Tyr Leu 

90 95 100 

His Ala Met Arg Thr Leu Ser Glu Asp Thr He Arg Leu Phe Leu Gin 
105 110 115 120 

Gin He Ala Gly Ala Met Arg Leu Leu His Ser Lys Gly He He His 

125 130 135 

Arg Asp Leu Lys Pro Gin Asn He Leu Leu Ser Asn Pro Ala Gly Arg 

140 145 150 

Arg Ala Asn Pro Asn Ser He Arg Val Lys He Ala Asp Phe Gly Phe 

155 160 165 

Ala Arg Tyr Leu Gin Ser Asn Met Met Ala Ala Thr Leu Cys Gly Ser 

170 175 180 

Pro Met Tyr Met Ala Pro Glu Val He Met Ser Gin His Tyr Asp Gly 
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185 190 195 200 

Lys Ala Asp Leu Trp Ser He Gly Thr He Val Tyr Gin Cys Leu Thr 

205 210 215 

Gly Lys Ala Pro Phe Gin Ala Ser Ser Pro Gin Asp Leu Arg Leu Phe 

220 225 230 

Tyr Glu Lys Asn Lys Thr Leu Val Pro Thr He Pro Arg Glu Thr Ser 

235 240 245 

Ala Pro Leu Arg Gin Leu Leu Leu Ala Leu Leu Gin Arg Asn His Lys 

250 255 260 

Asp Arg Met Asp Phe Asp Glu Phe Phe His His Pro Phe Leu Asp Ala 
265 270 275 280 

Ser Pro Ser Val Arg Lys Ser Pro Pro Val Pro Val Pro Ser Tyr Pro 

285 290 295 

Ser Ser Gly Ser Gly Ser Ser Ser Ser Ser Ser Ser Thr Ser His Leu 

300 305 310 

Ala Ser Pro Pro Ser Leu Gly Glu Met Gin Gin Leu Gin Lys Thr Leu 

315 320 325 

Ala Ser Pro Ala Asp Thr Ala Gly Phe Leu His Ser Ser Arg Asp Ser 

330 335 340 

Gly Gly Ser Lys Asp Ser Ser Cys Asp Thr Asp Asp Phe Val Met Val 
345 350 355 360 

Pro Ala Gin Phe Pro Gly Asp Leu Val Ala Glu Ala Pro Ser Ala Lys 

365 370 375 

Pro Pro Pro Asp Ser Leu Met Cys Ser Gly Ser Ser Leu Val Ala Ser 

380 385 390 

Ala Gly Leu Glu Ser His Gly Arg Thr Pro Ser Pro Ser Pro Pro Cys 
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395 400 405 

Ser Ser Ser Pro Ser Pro Ser Gly Arg Ala Gly Pro Phe Ser Ser Ser 

410 415 420 

Arg Cys Gly Ala Ser Val Pro He Pro Val Pro Thr Gin Val Gin Asn 
425 430 435 440 

Tyr Gin Arg He Glu Arg Asn Leu Gin Ser Pro Thr Gin Phe Gin Thr 

445 450 455 

Pro Arg Ser Ser Ala He Arg Arg Ser Gly Ser Thr Ser Pro Leu Gly 

460 465 470 

Phe Ala Arg Ala Ser Pro Ser Pro Pro Ala His Ala Glu His Gly Gly 

475 480 485 

Val Leu Ala Arg Lys Met Ser Leu Gly Gly Gly Arg Pro Tyr Thr Pro 

490 495 500 

Ser Pro Gin Val Gly Thr He Pro Glu Arg Pro Gly Trp Ser Gly Thr 
505 510 515 520 

Pro Ser Pro Gin Gly Ala Glu Met Arg Gly Gly Arg Ser Pro Arg Pro 

525 530 535 

Gly Ser Ser Ala Pro Glu His Ser Pro Arg Thr Ser Gly Leu Gly Cys 

540 545 550 

Arg Leu His Ser Ala Pro Asn Leu Ser Asp Leu His Val Val Arg Pro 

555 560 565 

Lys Leu Pro Lys Pro Pro Thr Asp Pro Leu Gly Ala Val Phe Ser Pro 

570 575 580 

Pro Gin Ala Ser Pro Pro Gin Pro Ser His Gly Leu Gin Ser Cys Arg 
585 590 595 600 

Asn Leu Arg Gly Ser Pro Lys Leu Pro Asp Phe Leu Gin Arg Asn Pro 
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605 610 615 

Leu Pro Pro He Leu Gly Ser Pro Thr Lys Ala Val Pro Ser Phe Asp 

620 625 630 

Phe Pro Lys Thr Pro Ser Ser Gin Asn Leu Leu Ala Leu Leu Ala Arg 

635 640 645 

Gin Gly Val Val Met Thr Pro Pro Arg Asn Arg Thr Leu Pro Asp Leu 

650 655 660 

Ser Glu Val Gly Pro Phe His Gly Gin Pro Leu Gly Pro Gly Leu Arg 
665 670 675 680 

Pro Gly Glu Asp Pro Lys Gly Pro Phe Gly Arg Ser Phe Ser Thr Ser 

685 690 695 

Arg Leu Thr Asp Leu Leu Leu Lys Ala Ala Phe Gly Thr Gin Ala Pro 

700 705 710 

Asp Pro Gly Ser Thr Glu Ser Leu Gin Glu Lys Pro Met Glu He Ala 

715 720 725 

Pro Ser Ala Gly Phe Gly Gly Ser Leu His Pro Gly Ala Arg Ala Gly 

730 735 740 

Gly Thr Ser Ser Pro Ser Pro Val Val Phe Thr Val Gly Ser Pro Pro 
745 750 755 760 

Ser Gly Ser Thr Pro Pro Gin Gly Pro Arg Thr Arg Met Phe Ser Ala 

765 770 775 

Gly Pro Thr Gly Ser Ala Ser Ser Ser Ala Arg His Leu Val Pro Gly 

780 785 790 

Pro Cys Ser Glu Ala Pro Ala Pro Glu Leu Pro Ala Pro Gly His Gly 

795 800 805 

Cys Ser Phe Ala Asp Pro He Ala Ala Asn Leu Glu Gly Ala Val Thr 
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810 815 820 

Phe Glu Ala Pro Asp Leu Pro Glu Glu Thr Leu Met Glu Gin Glu His 
825 830 835 840 

Thr Glu He Leu Arg Gly Leu Arg Phe Thr Leu Leu Phe Val Gin His 

845 850 855 

Val Leu Glu He Ala Ala Leu Lys Gly Ser Ala Ser Glu Ala Ala Gly 

860 865 870 

Gly Pro Glu Tyr Gin Leu Gin Glu Ser Val Val Ala Asp Gin He Ser 

875 880 885 

Leu Leu Ser Arg Glu Trp Gly Phe Ala Glu Gin Leu Val Leu Tyr Leu 

890 895 900 

Lys Val Ala Glu Leu Leu Ser Ser Gly Leu Gin Ser Ala He Asp Gin 
905 910 915 920 

He Arg Ala Gly Lys Leu Cys Leu Ser Ser Thr Val Lys Gin Val Val 

925 930 935 

Arg Arg Leu Asn Glu Leu Tyr Lys Ala Ser Val Val Ser Cys Gin Gly 

940 945 950 

Leu Ser Leu Arg Leu Gin Arg Phe Phe Leu Asp Lys Gin Arg Leu Leu 

955 960 965 

Asp Arg He His Ser lie Thr Ala Glu Arg Leu He Phe Ser His Ala 

970 975 980 

Val Gin Met Val Gin Ser Ala Ala Leu Asp Glu Met Phe Gin His Arg 
985 990 995 1000 

Glu Gly Cys Val Pro Arg Tyr His Lys Ala Leu Leu Leu Leu Glu Gly 

1005 1010 1015 

Leu Gin His Met Leu Ser Asp Gin Ala Asp He Glu Asn Val Thr Lys 
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1020 1025 1030 

Cys Lys Leu Cys He Glu Arg Arg Leu Ser Ala Leu Leu Thr Gly He 
1035 1040 1045 

Cys Ala 
1050 

m&m^ : 17 
IB^JCDS^ : 21 

mmam : mm 

mvmmm foams, i^dna 

TGCCCACCCT AGCGCTCTAT G 
21 

: is 

Em<DM;£ : 21 

mmom mm 
most : -*m 
h^oi;- : mrnvt 

ATTCGCATGG CTGCCGCAAT C 
21 
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E7!l#^ : 19 

mno&Z : 445 

mm<D& : 

mnomm : cDNA to mRNA 

is m 

TGCATGCCTG CACGTCGACT CTAGAGGATC TACTANTCAT ATGGATTTGC CCACCCTACG 60 

CTCTATGTCC CGGGGGCGCG GCCATGGAAG TGGTGGGCGA CTTCGAGTAC TGCAAGCGGG 120 

ACCTCGTGGG ACACGGGGCC TTCGCTGTGG TCTTCCGGGG GCGGCACCGC CAGAAAACTG 180 

ATTGGGAGGT GGCTATTAAA AGTATTAATA AAAAGAACTT GTCAAAATCA CAAATTTTGC 240 

TTGGAAAGGA AATAAAAATC TTAAAGGAGC TTCAGCATGA AAACATCGTA GCGCTCTATG 300 

ATGTTCAGGA ATTGCCCAAC TCTGTCTTTC TGGTGATGGA GTATTGCAAT GGTGGAGACC 360 

TGGCAGATTA TTTGCAAGCT AAAGGAACTC TGAGTGAAGA TACTATCAGA GTGTTTCTCC 420 

ATCAGATTGC GGCAGCCATG CGAAT 445 

IB?'J#-«§ : 20 
ie^J©S^ : 3455 

mom. : 

EfljCDfWB : cDNA to mRNA 

mm^rm^ cds 

: 42 .. 3152 
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ie n 

CGCCTGCCCA CCCTAGCGTT CTATGTCCCG GGGGCGCGGC C ATG GAG GTG GTG GGC 56 

Met Glu Val Val Gly 
1 5 

GAC TTC GAG TAC TGC AAG CGG GAC CTC GTG GGA CAC GGG GCC TTC GCT 104 
Asp Phe Glu Tyr Cys Lys Arg Asp Leu Val Gly His Gly Ala Phe Ala 

10 15 20 

GTG GTC TTC CGG GGG CGG CAC CGC CAG AAA ACT GAT TGG GAG GTG GCT 152 
Val Val Phe Arg Gly Arg His Arg Gin Lys Thr Asp Trp Glu Val Ala 

25 30 35 

ATT AAA AGT ATT AAT AAA AAG AAC TTG TCA AAA TCA CAA ATT CTG CTT 200 

He Lys Ser He Asn Lys Lys Asn Leu Ser Lys Ser Gin lie Leu Leu 

40 45 50 

GGA AAG GAA ATA AAA ATC TTA AAG GAG CTT CAG CAT GAA AAC ATC GTA 248 
Gly Lys Glu He Lys lie Leu Lys Glu Leu Gin His Glu Asn He Val 

55 60 65 

GCG CTC TAT GAT GTT CAG GAA TTG CCC AAC TCT GTC TTT CTG GTG ATG 296 
Ala Leu Tyr Asp Val Gin Glu Leu Pro Asn Ser Val Phe Leu Val Met 
70 75 80 85 

GAG TAT TGC AAT GGT GGA GAC CTG GCA GAT TAT TTG CAA GCT AAA GGA 344 
Glu Tyr Cys Asn Gly Gly Asp Leu Ala Asp Tyr Leu Gin Ala Lys Gly 

90 95 100 

ACT CTG AGT GAA GAT ACT ATC AGA GTG TTT CTC CAT CAG ATT GCG GCA 392 
Thr Leu Ser Glu Asp Thr He Arg Val Phe Leu His Gin He Ala Ala 

105 110 115 

GCC ATG CGA ATC CTG CAC AGC AAA GGG ATA ATC CAC AGG GAT CTC AAA 440 
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Ala Met Arg He Leu His Ser Lys Gly He He His Arg Asp Leu Lys 

120 125 130 

CCA CAG AAT ATC CTG TTG TCT TAT GCC AAT CGA AGG AAG TCG AAT GTC 488 
Pro Gin Asn He Leu Leu Ser Tyr Ala Asn Arg Arg Lys Ser Asn Val 

135 140 145 

AGT GGT ATT CGT ATT AAA ATA GCT GAT TTT GGT TTC GCA CGG TAC CTA 536 
Ser Gly He Arg He Lys He Ala Asp Phe Gly Phe Ala Arg Tyr Leu 
150 155 160 165 

CAT AGT AAC ACA ATG GCA GCG ACA CTG TGT GGA TCC CCA ATG TAC ATG 584 
His Ser Asn Thr Met Ala Ala Thr Leu Cys Gly Ser Pro Met Tyr Met 

170 175 180 

GCT CCC GAG GTT ATT ATG TCT CAA CAT TAT GAT GCT AAG GCA GAT TTA 632 
Ala Pro Glu Val He Met Ser Gin His Tyr Asp Ala Lys Ala Asp Leu 

185 190 195 

TGG AGC ATA GGA ACA GTG ATC TAT CAA TGC CTA GTT GGA AAA CCA CCT 680 
Trp Ser He Gly Thr Val He Tyr Gin Cys Leu Val Gly Lys Pro Pro 

200 205 210 

TTT CAG GCT AAT AGT CCT CAG GAC CTA AGG ATG TTT TAT GAA AAA AAC 728 
Phe Gin Ala Asn Ser Pro Gin Asp Leu Arg Met Phe Tyr Glu Lys Asn 

215 220 225 

AGG AGC TTA ATG CCT AGT ATT CCC AGA GAA ACA TCA CCT TAC TTG GCT 776 
Arg Ser Leu Met Pro Ser He Pro Arg Glu Thr Ser Pro Tyr Leu Ala 
230 235 240 245 

AAT CTC CTT TTG GGT TTG CTT CAG AGA AAT CAA AAG GAT AGA ATG GAC 824 
Asn Leu Leu Leu Gly Leu Leu Gin Arg Asn Gin Lys Asp Arg Met Asp 
250 255 260 
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TTT GAA GCA TTT TTC AGC CAT CCT TTC CTT GAG CAA GTT CCA GTT AAA 872 
Phe Glu Ala Phe Phe Ser His Pro Phe Leu Glu Gin Val Pro Val Lys 

265 270 275 

AAA TCT TGC CCA GTC CCA GTG CCT GTG TAT TCT GGC CCT GTC CCT GGA 920 
Lys Ser Cys Pro Val Pro Val Pro Val Tyr Ser Gly Pro Val Pro Gly 

280 285 290 

AGC TCC TGC AGC AGC TCA CCA TCT TGT CGC TTT GCT TCT CCA CCA TCC 968 
Ser Ser Cys Ser Ser Ser Pro Ser Cys Arg Phe Ala Ser Pro Pro Ser 

295 300 305 

CTT CCA GAT ATG CAG CAT ATT CAG GAA GAA AAC TTA TCC TCC CCA CCG 1016 
Leu Pro Asp Met Gin His He Gin Glu Glu Asn Leu Ser Ser Pro Pro 
310 315 320 325 

TTG GGT CCT CCC AAC TAT CTA CAG GTG TCC AAA GAC TCT GCG AGT AAT 1064 
Leu Gly Pro Pro Asn Tyr Leu Gin Val Ser Lys Asp Ser Ala Ser Asn 

330 335 340 

AGT AGC AAG AAC TCT TCT TGT GAC ACG GAT GAC TTT GTT TTG GTT CCA 1112 
Ser Ser Lys Asn Ser Ser Cys Asp Thr Asp Asp Phe Val Leu Val Pro 

345 350 355 

CAC AAC ATC TCG TCA GAC CAC TCA TAT GAC ATG CCA ATG GGG ACT ACG 1160 
His Asn He Ser Ser Asp His Ser Tyr Asp Met Pro Met Gly Thr Thr 

360 365 370 

GCC AGA CGC GCT TCA AAT GAA TTC TTT ATG TGT GGA GGG CAG TGT CAA 1208 
Ala Arg Arg Ala Ser Asn Glu Phe Phe Met Cys Gly Gly Gin Cys Gin 

375 380 385 

CCT ACT GTG TCA CCT CAC AGC GAA ACA GCC CCA ATT CCA GTT CCT ACT 1256 
Pro Thr Val Ser Pro His Ser Glu Thr Ala Pro He Pro Val Pro Thr 



BNSDOCID: <WO 9849276 A 1J_> 



WO 98/49276 



63 



PCT/JP98/01246 



390 395 400 405 

CAA GTA AGG AAT TAT CAG CGC ATA GAA CAG AAT CTT ATA TCC ACT GCC 1304 

Gin Val Arg Asn Tyr Gin Arg He Glu Gin Asn Leu He Ser Thr Ala 

410 415 420 

AGC TCT GGC ACA AAC CCA CAT GGT TCT CCA AGA TCT GCA GTA GTA CGA 1352 
Ser Ser Gly Thr Asn Pro His Gly Ser Pro Arg Ser Ala Val Val Arg 

425 430 435 

AGG TCT AAT ACC AGC CCC ATG GGC TTC CTC CGG GTT GGG TCC TGC TCC 1400 
Arg Ser Asn Thr Ser Pro Met Gly Phe Leu Arg Val Gly Ser Cys Ser 

440 445 450 

CCT GTA CCA GGA GAC ACA GTG CAG ACA GGA GGA CGA AGA CTC TCT ACT 1448 
Pro Val Pro Gly Asp Thr Val Gin Thr Gly Gly Arg Arg Leu Ser Thr 

455 460 465 

GGC TCT TCC AGG CCT TAC TCA CCA TCC CCC TTG GTT GGT ACC ATT CCT 1496 
Gly Ser Ser Arg Pro Tyr Ser Pro Ser Pro Leu Val Gly Thr He Pro 
470 475 480 485 

GAA CAG TTT AGT CAG TGC TGC TGT GGA CAT CCT CAG GGC CAT GAA GCC 1544 
Glu Gin Phe Ser Gin Cys Cys Cys Gly His Pro Gin Gly His Glu Ala 

490 495 500 

AGG AGT AGG CAC TCC TCA GGT TCT CCA GTG CCA CAG ACC CAG GCA CCA 1592 
Arg Ser Arg His Ser Ser Gly Ser Pro Val Pro Gin Thr Gin Ala Pro 

505 510 515 

CAG TCA CTC TTA CTG GGT GCT AGA CTG CAG AGT GCA CCC ACC CTC ACC 1640 
Gin Ser Leu Leu Leu Gly Ala Arg Leu Gin Ser Ala Pro Thr Leu Thr 

520 525 530 

GAT ATC TAT CAG AAC AAG CAG AAG CTC AGA AAG CAG CAC TCT GAC CCT 1688 
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Asp He Tyr Gin Asn Lys Gin Lys Leu Arg Lys Gin His Ser Asp Pro 

535 540 545 

GTG TGT CCG TCC CAT GCT GGA GCT GGG TAT AGT TAC TCA CCT CAG CCT 1736 
Val Cys Pro Ser His Ala Gly Ala Gly Tyr Ser Tyr Ser Pro Gin Pro 
550 555 560 565 

AGT CGG CCT GGC AGC CTT GGG ACC TCT CCC ACC AAG CAC ACG GGG TCC 1784 
Ser Arg Pro Gly Ser Leu Gly Thr Ser Pro Thr Lys His Thr Gly Ser 

570 575 580 

TCT CCA CGG AAT TCT GAC TGG TTC TTT AAA ACT CCT TTA CCA ACA ATC 1832 
Ser Pro Arg Asn Ser Asp Trp Phe Phe Lys Thr Pro Leu Pro Thr He 

585 590 595 

ATT GGC TCT CCT A CT AAG ACT A CA ACT CCT TTC A AA A TC C CT A AA A CA 1880 
He Gly Ser Pro Thr Lys Thr Thr Ala Pro Phe Lys He Pro Lys Thr 

600 605 610 

CAA GCA TCT TCT AAC CTG TTA GCC TTG GTT ACT CGT CAT GGG CCT GCT 1928 
Gin Ala Ser Ser Asn Leu Leu Ala Leu Val Thr Arg His Gly Pro Ala 

615 620 625 

GAA AGC CAG TCC AAA GAT GGG AAT GAC CCT CGT GAG TGT TCC CAC TGC 1976 
Glu Ser Gin Ser Lys Asp Gly Asn Asp Pro Arg Glu Cys Ser His Cys 
630 635 640 645 

CTC TCA GTA CAA GGA AGC GAG AGG CAT CGA TCT GAG CAG CAG CAG AGC 2024 
Leu Ser Val Gin Gly Ser Glu Arg His Arg Ser Glu Gin Gin Gin Ser 

650 655 660 

AAG GCA GTG TTT GGC AGA TCT GTC AGT ACT GGG AAG TTA TCA GAA CAA 2072 
Lys Ala Val Phe Gly Arg Ser Val Ser Thr Gly Lys Leu Ser Glu Gin 
665 670 675 
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CAA GTA AAG GCA CCT TTA GGT GGA CAC CAG GGC AGC ACG GAT AGT TTA 2120 
Gin Val Lys Ala Pro Leu Gly Gly His Gin Gly Ser Thr Asp Ser Leu 

680 685 690 

AAC ACA GAA CGA CCA ATG GAT GTA GCT CCT GCA GGA GCC TGT GGT GTT 2168 
Asn Thr Glu Arg Pro Met Asp Val Ala Pro Ala Gly Ala Cys Gly Val 

695 700 705 

ATG CTG GCA TTG CCA GCA GGA ACA GCA GCA AGC GCC AGA GCT GTC CTC 2216 
Met Leu Ala Leu Pro Ala Gly Thr Ala Ala Ser Ala Arg Ala Val Leu 
710 715 720 725 

TTC ACC GTG GGG TCT CCT CCA CAC AGT GCC ACA GCC CCC ACT TGT ACT 2264 
Phe Thr Val Gly Ser Pro Pro His Ser Ala Thr Ala Pro Thr Cys Thr 

730 735 740 

CAT ATG GTC CTT CGA ACA AGA ACC ACC TCA GTG GGG TCC AGC AGC TCA 2312 
His Met Val Leu Arg Thr Arg Thr Thr Ser Val Gly Ser Ser Ser Ser 

745 750 755 

GGA GGT TCC TTG TGT TCT GCA AGT GGC CGA GTA TGT GTG GGC TCC CCT 2360 
Gly Gly Ser Leu Cys Ser Ala Ser Gly Arg Val Cys Val Gly Ser Pro 

760 765 770 

CCT GGA CCA GGG TTG GGC TCT TCC CCA CCA GGA GCA GAG GGA GCT CCC 2408 
Pro Gly Pro Gly Leu Gly Ser Ser Pro Pro Gly Ala Glu Gly Ala Pro 

775 780 785 

AGC CTA AGA TAC GTG CCT TAT GGT GCT TCA CCA CCC AGC CTA GAG GGT 2456 
Ser Leu Arg Tyr Val Pro Tyr Gly Ala Ser Pro Pro Ser Leu Glu Gly 
790 795 800 805 

CTC ATC ACC TTT GAA GCC CCT GAA CTA CCA GAG GAG ACA CTG ATG GAG 2504 
Leu He Thr Phe Glu Ala Pro Glu Leu Pro Glu Glu Thr Leu Met Glu 
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810 815 820 

CGA GAG CAC ACA GAC ACC TTA CGC CAT CTG AAC ATG ATG TTA ATG TTT 2552 
Arg Glu His Thr Asp Thr Leu Arg His Leu Asn Met Met Leu Met Phe 

825 830 835 

ACT GAG TGT GTG CTG GAC CTG ACG GCA GTG AGG GGT GGG AAC CCT GAG 2600 
Thr Glu Cys Val Leu Asp Leu Thr Ala Val Arg Gly Gly Asn Pro Glu 

840 845 850 

CTG TGC ACA TCT GCT GTG TCC TTG TAC CAG ATT CAG GAG AGT GTA GTT 2648 
Leu Cys Thr Ser Ala Val Ser Leu Tyr Gin He Gin Glu Ser Val Val 

855 860 865 

GTG GAC CAG ATC AGC CAG CTA AGC AAA GAT TGG GGG CGG GTG GAG CAG 2696 

Val Asp Gin He Ser Gin Leu Ser Lys Asp Trp Gly Arg Val Gin Gin 

870 875 880 885 

CTG GTG TTG TAC ATG AAG GCA GCA CAG CTG CTG GCG GCT TCC CTG CAT 2744 

Leu Val Leu Tyr Met Lys Ala Ala Gin Leu Leu Ala Ala Ser Leu His 

890 895 900 

CTC GCC AAA GCT CAG GTC AAG TCT GGG AAG CTG AGC CCA TCC ATG GCT 2792 
Leu Ala Lys Ala Gin Val Lys Ser Gly Lys Leu Ser Pro Ser Met Ala 

905 910 915 

GTG AAA CAA GTT GTT AAA AAT CTG AAT GAA AGA TAC AAA TTC TGC ATC 2840 
Val Lys Gin Val Val Lys Asn Leu Asn Glu Arg Tyr Lys Phe Cys He 

920 925 930 

ACC ATG TGC AAG AAA CTT ACA GAA AAG CTG AAT CGC TTC TTC TCC GAT 2888 
Thr Met Cys Lys Lys Leu Thr Glu Lys Leu Asn Arg Phe Phe Ser Asp 

935 940 945 

AAA CAG AGA TTT ATT GAT GAA ATC AAC AGT GTG ACT GCA GAG AAA CTC 2936 
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Lys Gin Arg Phe He Asp Glu He Asn Ser Val Thr Ala Glu Lys Leu 

950 955 960 965 

ATC TAT AAT TGT GCT GTG GAA ATG GTT CAA TCT GCA GCC CTG GAT GAG 2984 

lie Tyr Asn Cys Ala Val Glu Met Val Gin Ser Ala Ala Leu Asp Glu 

970 975 980 

ATG TTT CAG CAG ACT GAA GAC ATC GTT TAT CGC TAC CAC AAG GCA GCC 3032 
Met Phe Gin Gin Thr Glu Asp He Val Tyr Arg Tyr His Lys Ala Ala 

985 990 995 

GTT CTT TTG GAA GGC TTA AGT AAG ATC CTG CAG GAC CCT ACA GAT GTT 3080 
Val Leu Leu Glu Gly Leu Ser Lys He Leu Gin Asp Pro Thr Asp Val 

1000 1005 1010 

GAA AAT GTG CAT AAG TAT AAA TGT AGT ATT GAA AGA AGA TTG TCA GCA 3128 
Glu Asn Val His Lys Tyr Lys Cys Ser He Glu Arg Arg Leu Ser Ala 

1015 1020 1025 

CTC TGC TGT AGC ACT GCA ACT GTG TGAGTAGCAG GCTTGTCCGT GGACTGGCAT 3182 
Leu Cys Cys Ser Thr Ala Thr Val 
1030 1035 

GGAACAGGAG GTGATACATT TGGGATTACG TCTTGGTTCT GTCACCCATC CCAGGACAGT 3242 
GTGGTGACTA CCAAAGAACA AGCAGCAGCT TAAGAAGGAA GAACAATACA AAACCACTAC 3302 
ATATTGTAGA AAACCTGCCT TATTGGAGAA GTCACTCCCC CTTTCCTTTC TCTTCATAAA 3362 
AGCAGAACAA AAAGTTTTCC ACATGGCTCA AGTTATTTGA ACCTGGCAAA TAATAAATGT 3422 
ACCTTAGAAC TAGAAAAAAA AAAAAAAAAA AAA 3455 

m&m^ : 21 

m&}<D&£ : 1037 
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IE #J 

Met Glu Val Val Gly 
1 5 

Asp Phe Glu Tyr Cys Lys Arg Asp Leu Val Gly His Gly Ala Phe Ala 

10 15 20 

Val Val Phe Arg Gly Arg His Arg Gin Lys Thr Asp Trp Glu Val Ala 

25 30 35 

He Lys Ser He Asn Lys Lys Asn Leu Ser Lys Ser Gin lie Leu Leu 
40 45 50 

Gly Lys Gl u He L ys He L eu Lys Glu Leu Gin H is Glu A sn He V al 

55 60 65 

Ala Leu Tyr Asp Val Gin Glu Leu Pro Asn Ser Val Phe Leu Val Met 
70 75 80 85 

Glu Tyr Cys Asn Gly Gly Asp Leu Ala Asp Tyr Leu Gin Ala Lys Gly 

90 95 . 100 

Thr Leu Ser Glu Asp Thr He Arg Val Phe Leu His Gin He Ala Ala 

105 110 115 

Ala Met Arg He Leu His Ser Lys Gly He He His Arg Asp Leu Lys 

120 125 130 

Pro Gin Asn lie Leu Leu Ser Tyr Ala Asn Arg Arg Lys Ser Asn Val 

135 140 145 

Ser Gly He Arg lie Lys He Ala Asp Phe Gly Phe Ala Arg Tyr Leu 
150 155 160 165 

His Ser Asn Thr Met Ala Ala Thr Leu Cys Gly Ser Pro Met Tyr Met 
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170 175 180 

Ala Pro Glu Val He Met Ser Gin His Tyr Asp Ala Lys Ala Asp Leu 

185 190 195 

Trp Ser He Gly Thr Val He Tyr Gin Cys Leu Val Gly Lys Pro Pro 

200 205 210 

Phe Gin Ala Asn Ser Pro Gin Asp Leu Arg Met Phe Tyr Glu Lys Asn 

215 220 225 

Arg Ser Leu Met Pro Ser He Pro Arg Glu Thr Ser Pro Tyr Leu Ala 
230 235 240 245 

Asn Leu Leu Leu Gly Leu Leu Gin Arg Asn Gin Lys Asp Arg Met Asp 

250 255 260 

Phe Glu Ala Phe Phe Ser His Pro Phe Leu Glu Gin Val Pro Val Lys 

265 270 275 

Lys Ser Cys Pro Val Pro Val Pro Val Tyr Ser Gly Pro Val Pro Gly 

280 285 290 

Ser Ser Cys Ser Ser Ser Pro Ser Cys Arg Phe Ala Ser Pro Pro Ser 

295 300 305 

Leu Pro Asp Met Gin His He Gin Glu Glu Asn Leu Ser Ser Pro Pro 
310 315 320 325 

Leu Gly Pro Pro Asn Tyr Leu Gin Val Ser Lys Asp Ser Ala Ser Asn 

330 335 340 

Ser Ser Lys Asn Ser Ser Cys Asp Thr Asp Asp Phe Val Leu Val Pro 

345 350 355 

His Asn He Ser Ser Asp His Ser Tyr Asp Met Pro Met Gly Thr Thr 

360 365 370 

Ala Arg Arg Ala Ser Asn Glu Phe Phe Met Cys Gly Gly Gin Cys Gin 
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375 380 385 

Pro Thr Val Ser Pro His Ser Glu Thr Ala Pro He Pro Val Pro Thr 
390 395 400 405 

Gin Val Arg Asn Tyr Gin Arg lie Glu Gin Asn Leu He Ser Thr Ala 

410 415 420 

Ser Ser Gly Thr Asn Pro His Gly Ser Pro Arg Ser Ala Val Val Arg 

425 430 435 

Arg Ser Asn Thr Ser Pro Met Gly Phe Leu Arg Val Gly Ser Cys Ser 

440 445 450 

Pro Val Pro Gly Asp Thr Val Gin Thr Gly Gly Arg Arg Leu Ser Thr 

455 460 465 

Gly Ser Ser Arg Pro Tyr Ser Pro Ser Pro Leu Val Gly Thr He Pro 
470 475 480 485 

Glu Gin Phe Ser Gin Cys Cys Cys Gly His Pro Gin Gly His Glu Ala 

490 495 500 

Arg Ser Arg His Ser Ser Gly Ser Pro Val Pro Gin Thr Gin Ala Pro 

505 510 515 

Gin Ser Leu Leu Leu Gly Ala Arg Leu Gin Ser Ala Pro Thr Leu Thr 

520 525 530 

Asp He Tyr Gin Asn Lys Gin Lys Leu Arg Lys Gin His Ser Asp Pro 

535 540 545 

Val Cys Pro Ser His Ala Gly Ala Gly Tyr Ser Tyr Ser Pro Gin Pro 
550 555 560 565 

Ser Arg Pro Gly Ser Leu Gly Thr Ser Pro Thr Lys His Thr Gly Ser 

570 575 580 

Ser Pro Arg Asn Ser Asp Trp Phe Phe Lys Thr Pro Leu Pro Thr He 
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585 590 595 

He Gly Ser Pro Thr Lys Thr Thr Ala Pro Phe Lys lie Pro Lys Thr 

600 605 610 

Gin Ala Ser Ser Asn Leu Leu Ala Leu Val Thr Arg His Gly Pro Ala 

615 620 625 

Glu Ser Gin Ser Lys Asp Gly Asn Asp Pro Arg Glu Cys Ser His Cys 
630 635 640 645 

Leu Ser Val Gin Gly Ser Glu Arg His Arg Ser Glu Gin Gin Gin Ser 

650 655 660 

Lys Ala Val Phe Gly Arg Ser Val Ser Thr Gly Lys Leu Ser Glu Gin 

665 670 675 

Gin Val Lys Ala Pro Leu Gly Gly His Gin Gly Ser Thr Asp Ser Leu 

680 685 690 

Asn Thr Glu Arg Pro Met Asp Val Ala Pro Ala Gly Ala Cys Gly Val 

695 700 705 

Met Leu Ala Leu Pro Ala Gly Thr Ala Ala Ser Ala Arg Ala Val Leu 
710 715 720 725 

Phe Thr Val Gly Ser Pro Pro His Ser Ala Thr Ala Pro Thr Cys Thr 

730 735 740 

His Met Val Leu Arg Thr Arg Thr Thr Ser Val Gly Ser Ser Ser Ser 

745 750 755 

Gly Gly Ser Leu Cys Ser Ala Ser Gly Arg Val Cys Val Gly Ser Pro 

760 765 770 

Pro Gly Pro Gly Leu Gly Ser Ser Pro Pro Gly Ala Glu Gly Ala Pro 

775 780 785 

Ser Leu Arg Tyr Val Pro Tyr Gly Ala Ser Pro Pro Ser Leu Glu Gly 
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790 795 800 805 

Leu He Thr Phe Glu Ala Pro Glu Leu Pro Glu Glu Thr Leu Met Glu 

810 815 820 

Arg Glu His Thr Asp Thr Leu Arg His Leu Asn Met Met Leu Met Phe 

825 830 835 

Thr Glu Cys Val Leu Asp Leu Thr Ala Val Arg Gly Gly Asn Pro Glu 

840 845 850 

Leu Cys Thr Ser Ala Val Ser Leu Tyr Gin He Gin Glu Ser Val Val 

855 860 865 

Val Asp Gin He Ser Gin Leu Ser Lys Asp Trp Gly Arg Val Glu Gin 
870 875 880 885 

Leu Va l Leu Tyr Met Ly s Ala Ala Gin Leu Leu Ala Ala Ser Leu His 

890 895 900 

Leu Ala Lys Ala Gin Val Lys Ser Gly Lys Leu Ser Pro Ser Met Ala 

905 910 915 

Val Lys Gin Val Val Lys Asn Leu Asn Glu Arg Tyr Lys Phe Cys He 

920 925 930 

Thr Met Cys Lys Lys Leu Thr Glu Lys Leu Asn Arg Phe Phe Ser Asp 

935 940 945 

Lys Gin Arg Phe He Asp Glu He Asn Ser Val Thr Ala Glu Lys Leu 
950 955 960 965 

He Tyr Asn Cys Ala Val Glu Met Val Gin Ser Ala Ala Leu Asp Glu 

970 975 980 

Met Phe Gin Gin Thr Glu Asp lie Val Tyr Arg Tyr His Lys Ala Ala 

985 990 995 

Val Leu Leu Glu Gly Leu Ser Lys He Leu Gin Asp Pro Thr Asp Val 
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1000 1005 1010 

Glu Asn Val His Lys Tyr Lys Cys Ser He Glu Arg Arg Leu Ser Ala 

1015 1020 1025 

Leu Cys Cys Ser Thr Ala Thr Val 
1030 1035 
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1. COS7 

2. COS7/pME-MUKl 
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ms 

MUKI-prot 
MUK2-prot 
unc-51-prot 

MUK1-prot 
MUK2-prot 
unc-51-prot 

MUK1-prot 
MUK2-prot 
unc-51-prot 

MUK1-prot 
MUK2-prot 
unc-51-prot 

MUK1-prot 
MUK2-prot 
unc-51-prot 

MUK1-prot 
MUK2-prot 
unc-51-prot 

MUK1-prot 
MUK2-prot 
unc-51-prot 

MUK1-prot 
MUK2-prot 
unc-51-prot 

MUK1-prot 
MUK2-prot 
unc-51-prot 

MUK1-prot 
MUK2-prot 
unc-51-prot 

MUK1-prot 
MUK2-prot 
unc-51-prot 



1 MEPGR6GVET VGKFEFSRKD LIGHGAFAW FKGRHREKHD LEVAVKCINK 

1 MEWGD FEYCKRD LVGHGAFAW FRGRHRQKTD WEVAIKSINK 

! MEQFDG FEYSKRD LLGHGAFAIV YRGRYVDRTD VPVAIKAIAK 

51 KNLAKSQTLL GKEIKILKEL K — HENIVA LYDFQEMANS VYLVMEYCNG 
51 KNLSKSQILL GKEIKILKEL Q — HENIVA LYDVQELPNS VFLVMEYCNG 
51 KNISKSKNLL TKEIKILKEL SSLKHENLVG LLKCTETPTH VYLVMEFCNG 

101 GDLADYLHTM RTLSEDTVRL FLQQIAGAMR LLHSKGIIHR DLKPQNILLS 
101 GDLADYLQAK GTLSEDTIRV FLHQIAAAMR ILHSKGIIHR DLKPQNILLS 
101 GDLAOYLQQK TTLNEDTIQH FWQIAHALE AINKKGIVHR DLKPQNILLC 

151 NPGGRRANPS N-IRVKIADF GFARYLQSNM MAATLCGSPM YMAPEVIMSQ 
151 YANRRKSNVS G-IRIKIADF GFARYLHSNT MAATLCGSPM YMAPEVIMSQ 
151 NNSRTQNPHF TDIVIKLADF GFARFLNDGV MAATLCGSPM YMAPEVIMSM 

201 HYDGKADLWS IGTIVYQCLT GKAPFQASSP QDLRLFYEKN KTLVPAIPRE 
201 HYDAKADLWS IGTVIYQCLV GKPPFQANSP QDLRMFYEKN RSLMPSIPRE 
201 QYDAKADLWS IGTILFQCLT GKAPFVAQTP PQLKAYYEKT RELRPMIPEW 

251 TSAPLRQLLL ALLQRNHKDR MDFDEFFHHP FLDASTPIKK SPPVPVPSYP 
251 TSPYLANLLL GLLQRNQKDR MDFEAFFSHP FLEQ-VPVKK SCPVPVPVYS 
251 CSPNLRDLLL RLLKRNAKDR ISFEDFFNHP FLTS— PLLP SPSKRILESA 

301 SSGSGSSSSS SSASHLASPP SLGEM — PQL QKTLTSPADA AGFLQGSRDS 
301 GPVPGSSCSS SPSCRFASPP SLPDMQHIQE ENLSSPPLGP PNYLQVSKDS 
301 RSPLLANRRI ITPQSSLPVP KRAGSTKLDS PTPVRRIGES PRVQRRVITP 

351 -GGSSKDS-C DTDDFVMVPA QFPGDLVAEA ASAKPPPDSL LCSGSSLVAS 

351 ASNSSKNSSC DTDDFVLV HNIS 

351 GMPSPVPGAP MQESTDFT 

401 AGLESHGRTP SPSPTCSSSP SPSGRPGPFS SNRYGASVPI PVPTQVHNYQ 
401 SDHSYDMPMG TTARRASNEF FMCGGQCQPT VSPHSETAPI PVPTQVRNYQ 
401 FLPPRQESSP VKQVQVHTNV SPSLTTCKPV PVPSQRLTYQ 

451 RIEQNLQSPT QQQTA RSSAIRRSG STSPLGFGRA -SPSPPSHTD 

451 RIEQNLISTA SSGTNPHGSP -RSAWRRS- NTSPMGFLRV GSCSPVPGDT 
451 KMEERLAAAR KTAVPSSSSP TGSAVSAQHQ HQHQQQQEPA SSPWQRIER 

501 GAMLARKLSL GGGRPYTPSP QV6TIPERPS WSRVPSPQGA DVRVGRSPRP 
501 VQTGGRRLST GSSRPYSPSP LVGTIPEQFS QCCCGHPQGH EARSRHSSGS 
501 PDQLPRRTTL QDPNAHDIER MTMPNPTFVV CGSSTKPSPN NANRVRRSTI 



50 
50 
50 

100 
100 
100 

150 
150 
150 

200 
200 
200 

250 
250 
250 

300 
300 
300 

350 
350 
350 

400 
400 
400 

450 
450 
450 

500 
500 
500 

' 550 
550 
550 



BNSDOCID: <WO 9849276A1_I_> 



WO 98/49276 



PCT/JP98/01246 



4/4 

[214 

MUK1-prot 551 GSSVPEHSPR TTGLGCRLHS APNLSOFHW RPKLPKPPTD PRTNKNG... 600 

MUK2-prot 551 PVP-QTQAPQ SLLLGARLQS APTLTDIYQN KQKLRKQHSD PVCPSHAGAG 600 

unc-51-prot 551 TSPADTQ—D MVAADQMLSN LDP 1 1 1 1 1 1 1 PKSATTANIQ GIPRGARDRS 600 

MUK1-prot 601 650 

MUK2-prot 601 YSYSPQPSRP GSLGTSPTKH TGSSPRNSDW FFKTPLPTII GSPTKTTAPF 650 

unc-51-prot 601 VTSPPQPTIH ENEPLDNAKY QQTDVNNSPT APTEPFIIKN QTTCSTSSTS 650 

MUKI-prot 651 700 

MUK2-prot 651 KIPKTQASSN LLALVTRHGP AESQSKDGND PRECSHCLSV QGSERHRSEQ 700 

unc-51-prot 651 700 

MUK1-prot 701 750 

MUK2-prot 701 QQSKAVFGRS VSTGKLSEQQ VKAPLGGHQG STDSLNTERP MDVAPAGACG 750 

unc-51-prot 701 750 

MUK1-prot 751 800 

MUK2-prot 751 VMLALPAGTA ASARAVLFTV GSPPHSATAP TCTHMVLRTR TTSVGSSSSG 800 

unc - 51 - prot 7 51 — 800- 

MUK1-prot 801 850 

MUK2-prot 801 GSLCSASGRV CVGSPPGPGL GSSPPGAEGA PSLRYVPYGA SPPSLEGLIT 850 

unc-51-prot 801 SS WEEEEAMSL PFASGSHLAA GFKKTPAEVP 850 

MUK1-prot 851 900 

MUK2-prot 851 FEAPELPEET LMEREHTDTL RHLNNMLMFT ECVLDLTAVR GGNPELCTSA 900 

unc-51-prot 851 MDHGALPPAL DQEIVLGEEH KQILAKLRFV AELVDTLIHV AEQKDNPLAS 900 

MUK1-prot 901 950 

MUK2-prot 901 VSLYQIQESV WDQISQLSK DWGRVEQLVL YMKAAQLLAA SLHLAKAQVK 950 
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unc-51-prot 951 NRVLHPSVAV QQVLNQLNDK YHQCLVRSQE L ASL GLPGQDPAMA 1000 
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unc-51-prot 1001 VISAERIMYR HAIELCQAAA LDELFGNPQL CSQRYQTAYM MLHTLAEQVN 1050 

MUK1-prot 1051 1100 

MUK2-prot 1051 DPTDVENVHK YKCSIERRLS ALCCSTATV 1100 

unc-51-prot 1051 CDQDKTVLTR YKVAVEKRLR ILERQGFVAA VNT 1100 
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